
The Farmer's Worth IS measured by his results. His results depend largely upon the ability with which he 
judges, buys, uses, and takes care of his equipment. In the marvellous development of agriculture throughout 
the ages, no factor has been more important than the invention and perfection of improved tools, implements, 
buildings, and machines. 
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Farm Vehicles 



IT IS common knowledge that the materials with which the farmer carries 
on his work are plants, animals, and the soil. It is less generally realized, or 
at least appreciated, that in using them, the farmer has to practice in no small 
degree the applied sciences of mechanics and engineering. This is a condition 
of relatively recent growth. For many years farming retained its early sim- 
plicity; practically all its tasks were accomplished by hand or horse or ox power 
with the help of crude, cumbersome tools. The muscles of man largely measured 
the magnitude of his accomplishments and consequently his agricultural success. 

But times have indeed changed. Analytical and inventive genius have applied 
themselves to the problem of creating machines to do farm work — both because man power 
is becoming scarce, and in order that the fanner might employ less of his energy in manual 
labor and more in mental achievement and - planning. New standards of living have arisen 
to make farmers ready and anxious for more comforts and conveniences in their homes and 
bams — and better buildings in which to install them. Modem investigations have 
discovered, simplified and perfected engineering methods for improving soil conditions and 
reclaiming waste lands. All these developments have not only offered the farmer new 
opportunities, but have also demanded of him new abilities, and shouldered him with new 
responsibilities. To-day the most successful farmer is not he who can cradle the most grain 
or build the smoothest hay stack, milk the most cows in a dajr or work best side by side 
with his hired hands; rather it is the man who has the most complete and best cared for 
outfit of farm machinery; who can ran and repair the most efficient power plant; who can 
design and construct the most economical bam or poultry house; who can most effectively 
drain a marshy meadow or irrigate a leachy, drought-ridden slope. There is no industry to- 
day (outside of those that are essentially and technically mechanical) that makes such 
varied and extensive and important use of mechanical and engineering principles. It is for 
this reason that the entire present volume is devoted to the different phases of this subject. 

These fall into five groups as shown in the index: first, Vehicles, including the tractor 
(which is that and much more); second, Machinery; third, Power, where to get it and how to 
use it; fourth, what may be called the Civil Engineering of the farm; and fifth, the Design, 
Construction, and Equipment of Buildings, from the dwelling to the least of the wagon 
sheds and farm ice houses. Since there are many professional men whose sole interests lie 
along one or another 
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of these directions, it is not to be expected that the farmer — who as such is a specialist in 
a very complex and different industry — will become an expert in all, or any one of them. 
But as he becomes reasonably familiar with their principles and methods, he is becoming 
ever more independent, better equipped, and more assured of ultimate success and 
prosperity. 

The wide range between a one-horse light runabout or a dump cart and a six-cylinder 
touring car, a three-ton truck or a 40 H. P. gas tractor — each of which is no longer a 
mysteiy to many a real farmer — is but one illustration of the diversity of interests and 
abilities that marks the twentieth century tiller of the soil — Editor. 



Pole 



Fig. l. Typical heavy farm 
wagon. 



CHAPTER 1 

Horse-Drawn Work Vehicles for the Farm 

By E. W. Lehmann, Professor of Agricultural Engineering, University of Missouri, who was born on a farm 
in southern Mississippi and lived there until he entered college. Since then he has given his summers to 
practical farm work and now owns a half interest in a farm adjoining the old home place. His technical 
experience and teaching have taken him to the agricultural colleges of Mississippi, Texas, Iowa, Wisconsin, 
Cornell, and Missouri, where he has become familiar with the mechanical features of the problems with 
which he is equally well acquainted as a practical farmer. 

The farm wagon is so common an implement that the average person takes it for granted, and fails to 
realize the value of scientifically correct design and construction. This chapter tliroivs a new light on the 
subject, and should enable the-farmer to gel better value for his money, both in buying and keeping his work 

Vehicles. Editor. 



THOUSANDS of years ago man had few possessions, and, therefore, "very 
little need of vehicles. As he acquired clothing, weapons, and other 
possessions, and as he changed his place of residence, some means of transporta- 
tion became necessary. It was probably some hunter who created the first 
vehicle when he found how much easier it was to drag his game home on a branch 
of a tree than to cany it on his back. An- 

otherwise, 
under his 



other hunter, accidentally 
may have placed a round 



sled and thus 
which is the 
transportation, 
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started 
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the 



modem types of vehicles the country roads are steadily 
backward sections of the United States where instead of 
wheeled vehicles, sleds, called "slides/ 1 are still used. In parts of the South, negroes use-on 
the farm crude wooden wagons, which represent an improvement over the slide, but of 
which the wheels, like those of the wagons of past ages, are disks cut from the trunks of 
large trees. The black gum being very tough wood, and not splitting easily, is well suited for 
this purpose. These wagons are made entirely of wood except for the linchpins (usually 
large nails) that hold the wheels on the spindle. 
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Fig. 3. Thimble skein hind gear, a sectional view of part of it showing arJe 
reinforcement 

The stone-boat originated in the eastern states, where it was used in clearing 
fields of stones. For moving plows, harrows, materials for concrete or masonry 
work, barrels of spray mixture and other heavy or bulky articles about the farm 
it is more convenient than a wagon. Its frame should be of 2 x 4s (for runners) 
with boards fastened across and the hitch fastened to one end. A better boat 
is made by clearing heavy planks together lengthwise and bolting them at the 
front end to a special metal head made for the purpose with bolt holes and one 
for the hitch. A wagon with a platform hung below the axle is an improvement 
on a stone-boat for some purposes. 

The modern wagon has been developed to meet a need that exists on prac- 
tically every farm. Because it is used more throughout the year than any other 
farm implement (to give only one reason), every farmer^jh^«^^Epi&^ something 
about the construction and essential points of a well 

Materials for wagon construction. The 
depend to a large degree on the materials /6T which 
wagon is made of selected, air-dried mater|als,£'air-drying<^ 
requiring about 3 years. Lumber that is d ^ 
cured, is usually more brash, and will not 
dried material. Black birch or white oak is" 
spokes, felloes, bolsters, sand boards and ho 
best wagons, but because of the high price 
maple, oak or cheaper grades of hickory? 
seed oil before being assembled, they will n" 
weather as readily as if untreated. All meta 
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steel and all parts of ample size to give strength. Nearly every wagon is built to 
carry a certain load which is specified as its capacity. The capacity ratings of 

a reputable firm are an aid to the 
farmer in selecting a wagon for a par- 
ticular service. 

Draft of Wagons 

Height of wheels. The nature of the road 
bed is the biggest factor affecting the pull 
required to move a wagon. Features of con- 
struction which affect its draft are the height 
of the wheels, the width of the tires and the 
efficiency of the bearings. The following 
tests (made at the Missouri Agricultural 
Experiment Station) compare the draft of 
a 2,000-pound load on high, medium, and 
low wheels on different road surfaces. The 
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Fig 13. Two types of spring bolsters: a one-horse 
Bingle; b two-horse double 



oxen. When these are used the draft is from end of 
the tongue instead of from the front gear by traces 
and whiffletrees. 

The wagon box. Wagon boxes are now made in 
one width only to fit between stakes set 38 inches 
apart, and are without foot boards. The sides and 
ends are best made of poplar, though some 
manufacturers use yellow cottonwood. Long-leaf 
pine makes a good bottom, but all bed sills should be 
of oak. All points on the bed where the bolster rubs 
should be ironed, and there should be a rub iron for 
the front wheel. The bed should be provided with 
rods and chains to prevent its spreading when 
heavily loaded. 

The bed is often removed and the running gear 
used for hauling logs or lumber; or a special rack 
may be put on for hauling hay. It is such a task for a 
man or even 2 men to remove a bed and put on a 
heavy hay rack, that there has been developed a 
convertible wagon bed which is a great labor saver. 
(See Figs. 21, 22 and 23.) Such a bed must 
necessarily be well-braced and strongly built of the 
best material obtainable. A farmer who has a shop 
and is handy with tools could make such a bed 
during his spare time. 

Bolster springs. It is a mistake that springs are so 
little used on farm wagons. Certainly all light 
wagons should be equipped with them, especially if 
the wagon is used in delivering garden truck, fruit, or 
other easily- bruised products. Springs lessen the 
effect of bumps, make possible faster driving and 




Fig 14. Bottom views of two types of brakes: a joint 
box brake; b three-piece box brake 




Fig. 15. Three types of brake levers: a Colorado foot, 
lever; b Giesler handle; c Palla handle 



the hauling of a larger load, and give the driver more 
comfort and satisfaction. The two types in use are the 
coil and the leaf spring, the latter seeming to give 
better satisfaction. 

Brakes are a necessity in hilly country. There are 
two types. The box brake is used most on light one- 
and two-horse wagons; the objection to this type is 
that it tends to weaken the box. The gear brake is 
used on both light and heavy wagons. It does not 
weaken the box and, further, it may be used when the 
gear without the box is used for hauling. 

Lock chains. In some sections instead of a brake, 
chains are used to lock one of the rear wheels. These 
are attached to the wagon bed and fastened to the 
wheel by means of a latch. The disadvantage is that 
this device puts undue strain on both the wheel and 
the bed, and is inconvenient to lock and unlock when 
the wagon is heavily loaded. 

Width of wagon track. In the past all wagons were 
constructed to meet local requirements. Two widths 
of wagon tracks gradually developed: (1) the narrow 
or regular measuring 4i- feet from centre to centre of 
tires; and (2) the vide, measuring 5 feet. The regular 
width was used nearly altogether in the northern 
states and the vide width in the western states. As 
already mentioned, all wagons are now constructed 
with a 56-inch track, which is the standard tread for 
automobiles. 




Fig. 16. Eastern gear brake 
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finished are soaked in linseed oil and put into a warm 
room for from 3 to 8 months so that the oil will 
penetrate into the wood before the paint is applied. 
One coat of paint should be applied before the ironing 
is done to keep the moisture from entering the wood 
under the irons. After iron 



1 
1 

ing, at least 2 more coats of red lead should be 
applied and these followed by a coat of wagon 
varnish. Many farm implements are given a coat of 
paint by dipping, but this is not good practice; a 
wagon especially should be carefully painted and 
varnished all over by hand. 



The Care of a Wagon 

The first point to consider in the care of a wagon is proper housing. Many 
wagons have, no doubt, been injured more by being exposed to the weather than 
by use. Properly cared lor wagons have been known to last for more than 25 
years. 

Lubrication. The spindles should be greased at regular intervals. Before 
the grease is applied the 
spindle or skein should be 
wiped off with a rag so that 
all of the grit and dirt is re- 
moved before fresh grease is 
applied. Do not wait to 
grease until the wagon 
screeches; it is best to use less 
grease at a time and apply it 
oftener. Too much at a 
time is not only wasted but 
gathers dust and in some cases does more harm than good. Use a good grade 
of axle grease and not one that "gums." 

Care of wheels. These should be carefully watched to see that the tires stay tight. The 
pounding over a stony road will eventually lengthen a tire and with the shrinking of the 
wood in summer it may run off the wheel. A tire should be reset by a competent blacksmith 
as soon as it begins to work loose. In doing this he should cut enough out of the felloe to 
allow it to draw up snugly on the spokes and force them firmly into the hubs. If too little is 
cut out the wheel becomes felloe bound and the spokes will work loose. If too much is cut 
out, when the tire is shrunk on the wheel will be over dished. 

See that all bolts are kept tightened and that any that are lost are replaced immediately; 
otherwise, the wagon is weakened. It will add much to the life of a wagon if it is repainted 
every few years with a coat of red lead and oil. 

Types and Sizes of Wagons 




Wagon construction standardized. The 

construction of wagons is now on a standard- 
ized basis as a result of the efforts of the Con- 
servation Division of the War Industries 
Board and the cooperation of the wagon man- 
ufacturers. The standardized schedule went 
into effect January 1, 1919, with the excep- 
tion of portions referring to wheel construc- 
tion and the manufacture of parts for the 
repair of wagons still in use. 

The standardized manufacture of wagons 
makes it possible to save material and labor 
through the elimination of unnecessary types 
and sizes. It means greater economy in cost 
of handling from the standpoints of both 
manufacturer and local distributer. A smaller 




Fig. 18. Devices for holding a wagon on a steep nfll 
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Fig. 19. Farm truck or liandy wagon suitable for use with convertible 
body. (See Figs. 21, 22, 23.) 



stock can be carried by the latter and better service 
given to the user. The final result is a better wagon at 
a saving for the farmer. 

The principal features of standard built wagons 
are: (1) the four standard capacities of the different 
classes; (2) the marking of the capacity on the gear 
of each wagon; (3) the standard width of track of 56 
inches which is the same track made by automobiles; 
"4)the standard width between stakes, making wagon 
boxes interchangeable; (5) the standard width of 
boxes; and (6) the standard gear for each capacity, 
the front gear to be made with drop slip or coach 
tongue type. Other minor details are also made 
standard. 

Special Types of Farm Wagon 

The handy wagon or farm truck. The handy 
wagon is a low-wheeled, broad-tired wagon often 
needed on every farm. A suitable rack fits it for 
hauling almost any sort of farm load. Handy wagons 
can be secured with either metal or wooden wheels, 
but the latter type are, no doubt, better suited for 
hauling through mud as there is less tendency for the 
wheel to fill with mud above the tire. 

The handy under-hung wagon is a standard high- 
wheeled wagon that has been remodeled to bring the 
bed nearer the ground for convenience in loading 
and unloading. The wagon-bed proper can be made 
almost any width or length desired depending on the 
strength of the remodeled wagon and the size of the 
team. The remodeling consists of removing the rear 
skeins and fitting them on a 4 x 6-inch axle long 
enough to accommodate the width of bed desired. 
The beams and all other parts should be made of 
strong materials and well ironed. 

Spring wagons are much better adapted for all 
kinds of light delivery work than those without 
springs. They can make better speed and are much 
used in truck- and fruitgrowing sections. These 
wagons may be of either the one- or the two-horse 
type according to the capacity desired. 

Dump carts or plantation carts are largely used in 
certain parts of the South, principally on account of 
the easy manner in which they can be loaded, and 
because they can be gotten to the point of loading 
with much less difficulty than can a wagon. They are 
still used 



in many southern cities for drayage work and almost 
altogether for hauling sugar cane on many large 
Louisiana sugar plantations. One type of dump cart 
is made by taking an ordinary 2-wheel cart, 
shortening the tongue and fastening it to the forward 
axle of a wagon with a king bolt. It can be turned 
easier than a cart of the ordinary type, and is a con- 
venient cart for hauling about the farm. 

Modern sleds. A great change has been made in 
the sled since it was first used by our forefathers. 
Climatic conditions, of course, have much to do with 
the type in use. Throughout the North where the 
snow covers the ground for several months, the bed 
is removed from the wagon and placed on a bob sled. 
Such a sled with 2 knees in each bob would have a 
capacity of about 2 tons, depending on the materials 
used and its construction. After a sled is started there 
is very little draft so a team can pull a much, greater 
load on one than on a wagon. To get the sled in 
motion a lead team is sometimes used, but a bar in 
the hands of a good driver is usually all that is 
necessary. In hilly regions some provision must be 
made to hold the load back when going down the 
slope; a chain attached to the runner and dropped be- 
neath it is often used. To prevent a sled from sliding 
backward a curved spike is often bolted to the sled. 
In northern logging camps where sleds are much 
used, the heavy work calls for strong runners under a 
very strong frame. Northern farmers who haul out 
manure in winter and do not have a manure spreader 
will find a dump sled a great convenience. Such a 
sled is made by using the front bob of a double sled 
and raising the framework to a sufficient height to 
carry the box which is secured to it by means of eye- 
bolts, staples, and pin. 

Hitches 

In hitching to the ordinary farm wagon, the 
straight 2-horse hitch is used. In using 3 horses in 
some localities they are hitched abreast by means of 
a 3-horse evener. In other localities 1 horse is 
hitched to the point of the tongue as a leader by 
means of a single tree. The latter method is also used 
in hitching 

4horses. The relation of the construction of the 
wagon to its draft has already been mentioned. It is 
well to remember that the line of draft, the length of 
the traces, and the position of the load in the wagon 
also affect 
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Fig. 20. Home-made fodder wagon and 
rack 



frcn? rt'essn &yzrz> 



HORSE-DRAWN WORK VEHICLES 



13 



the draft. The proper line of draft varies 
with the type of road surface. If this is 
hard and does not yield to the weight of the 
load, the line of draft of the trace should be 
parallel to the general surface of the roadway. 
If the wheels sink into the road surface, the 
line of draft should be raised. Shortening the 
traces will do this. However, any adjustment 
of the traces made to change the line of draft 
should not interfere with the angle 
they make with the hames. The 
traces should always be as nearly! 
as possible at right angles to the 
hames so the collar will bear uni- 

formly against the shoulder. If 

the point of the hitch is ry low 
there is a tendency to carry the 

greater part of the load >n the 
withers, which is objection! b>lc. 
Loading. The proper distri- 
bution of a load on a wagon is 
a much discussed question, Where 

Only a part of a load is Carried, it Fig. 22. A convertible wagon-bed, with sides fully extended for 

is usually placed well forward hauling loose fodder, etc. . 

on the wagon, especially if the 

roads are soft. This, in effect, raises the over the rear wheels for two reasons: (1) 
Mne of draft so the team will tend to lift ' by lightening the load forward, a certain 
the load out of the mud. It makes little amount of play in the front axle over rough 
difference whether the load is forward or ground is permitted; (2) the rear wheels are of 

larger diameter than the front wheels, 
and have a greater base of support 
and, therefore, do not cut into the 
roadbed as badly as the front wheels. 
Thus there is less draft for the larger 
wheels. 

Double trees. To have a load 
uniformly divided between 2 horses 
where a 2-horse evener is used, it is 
necessary to have the 3 holes in the 
evener in a straight line. With an 
evener so constructed, it does not mat- 
ter in what position the horses are, 
the load will be equally divided. If 
Fig. 21. A convertible wagon-bed, with end gate down the centre hole is ahead or behind 

the line of the two end holes, the back if the 
road is hard and does not yield horses will not pull the same except when to the wheels. When the wagon is 
fully they are even. In one case, the horse ahead loaded it is better to place more weight will be pulling more 
and in the other case less. 






Horse-Drawn Pleasure Vehicles 

By Professor e. W. Lehmann, University of Missouri (See Chapter 1). With the increased tise of machinery in 
modern times, there is a growing tendency to think of the automobile as the only real pleasure vehicle. 
Certainly it has its place (See Chapter U), but certainly also it is not going to entirely replace the horse as a 
means of obtaining pleasure and recreation any more than the tractor has entirely replaced or is going to 
entirely replace the horse as a source of power. But pleasure driving hereafter is going to be restricted 
largely to the open country, it -is to be one of the rewards of those who live there. It is therefore those who 
live on farms who should know (he 'mo*t about the essentials and possibilities of pleasure vehicles. — Editor. 




HE development of pleasure vehicles. The early pleasure vehicles were 
very elaborate in their design and finish. Along about the sixteenth cen- 



tury the nobles of Europe supplied themselves with the most beautiful and ex- 
travagantly adorned coaches; often thousands of dollars were spent on a single 
coach. During the seventeenth, eighteenth, and nineteenth centuries the con- 
struction of all types of pleasure vehicles gradually became more simple and 
efficient. 

The carriage industry in America has existed since early Colonial times and, up to the 
census of 1904, its growth about kept pace with the increase in population. However, the 
advent of the automobile has had a decidedly retarding influence on the industry. Many 
companies have been forced to close their factories, while others have turned their 
attention wholly or in part to the manufacture of automobiles. 

There were three types of early American pleasure vehicles. One was a heavy 
cumbrous 2-horse outfit that had come into limited use in England about 1600; this type 
was not a success. The other two were lighter and better suited to American conditions at 
that time. One of these — an open two-wheeled outfit — was called a chair. The other, called 
a chaise (and later a "one-horse shay"), was simply a chair provided with a top. Few 
springs were used in those days. The vehicles were swung on braces of either wood or 
leather. Steel springs were used as early as 1670, but it was not until 1804, when Obadiah 
Elliott patented the elliptical spring, which is now so widely used on all types of vehicles, 
that they were used to any extent. The invention of this type of spring, along with the 
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increased building of improved roads, brought about the real development of 
the carriage industry. 

Two factors affect the design of pleasure vehicles: they are utility and fashion. 
The usefulness of the horse-drawn vehicle is given more attention now than 
formerly. Practically all horse-drawn pleasure vehicles used at the present time 
represent forms of either the common top buggy or the road wagon. The 
private coach of Washington and the carriage provided for LaFayette were 
much more elaborate than Lincoln's but not more useful. A description of 
President Harrison's buggy tells very clearly of its useful features. "It is for 
one horse and has a large roomy place under the seat big enough to take in a 
minnow basket, a watermelon, a basket of lunch (even the catsup bottle may 
reach above the handle), and a great many other things hardly worth mention- 
ing. Back of the seat the place is all boxed up so that the boys at the camp 
meeting can not steal anything from behind. There is room under the seat for 
his shotgun and quail bag." President Harrison considered very carefully the 
utility of his carnages. 

Types of Pleasure Vehicles 



There are many types of sporting carriages 
and vehicles used by the wealthy class of the 
cities and by men and women who show 
horses. Coaching, a sport indulged in, in 
America, only by the rich, is confined to 
New York and the neighboring cities. It re- 
quires a great deal of skill and judgment to 
handle a coach with four or more horses at- 
tached. All these show vehicles are care- 
fully and accurately made. Mr. H. H. Sal- 
mon in the official Horse Show Blue Book 
makes the following statement: "In vehicles 
the standards are already so excellent that the 
provision of the first-class carriage maker 
may be accepted as correct." In other words, 
the broughams, victorias, hansoms, coaches, 
phaetons, and carts of all sorts are practically 
perfect as made by the best carriage makers. 

The brougham or coupe is a closed carriage 
with a seat for the driver in front, ordinarily 
called a cab or "bus." The victoria is an 
open-hooded carriage with two seats. It is 
used for park driving in the cities. The 
hansom (invented in 1834 by Joseph Hansom) 
is a two-wheeled vehicle with the driver's seat 
behind and above the body. The phaeton 
is used a great deal, but the basket type is 
not as common as the ordinary type. The 
phaeton may be provided with either a fold- 
ing top or a canopy. The landau is a large 
carriage for 4 passengers with a folding top. 
The rockaway resembles the landau, _ but is 
higher, lighter, and less costly. It is quite 
suitable for country use and for small towns. 
Carts. There is a distinct class of 2-wheeled 
vehicles used for pleasure and in breaking 
colts and exercising horses both in the coun- 
try and in the cities. An essential feature of 
a light-draft pleasure cart is'a proper bal- 
ance such that its weight is removed from the 
horse's back, thereby making it easier to 
pull. In this it differs from heavy one-horse 
work carts. With them weight is sometimes 
put on the horse's back to increase its traction. 



The gig is a common type of cart with one seat. The 
Irish jaunting car has two seats placed back to back. 
Road carts of various types are useful, convenient, 
and easy on the horse but not very comfortable. The 
trotting sulky is a type of cart representing a purely 
American product. It is made light of draft by being 
provided with ball bearings and with either solid or 
pneumatic rubber tires. The improvement of the 
modern sulky has done much to lower trotting 
records. 

Types found on farms. The surreys and carryalls 
are being displaced by automobiles in many 
localities. There is more general use of these types of 
vehicles throughout the South and East than through 
the North and West. Surreys are usually provided 
with either extension or canopy tops, but a light, 
open surrey is also used. A surrey should be well 
constructed, of first class material and provided with 
2 or 3 strong elliptical springs. (For easy riding the 
latter type is best.) 

The greatest demand for horse-drawn pleasure 
vehicles at this time is for top buggies and runabouts 
or open buggies. The latter are sometimes called 
driving wagons. The platform spring wagon is also 
used in some sections. This type of carriage is pro- 
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vided with 2 seats, the body is supported on a 
special, half- or full-platform spring. In the half- 
platform spring type, the rear end of the body is 
supported by 4 springs arranged as a platform. 

There is great variety in the types and designs of 
runabouts or open buggies. One of the most 
noticeable differences is found in the styles of 
bodies and seats. There are 2 general classes of 
bodies or boxes. The piano box is either narrow or 
wide and has the same height of panel all around; 
the corning body has low panels just back of the 
dash board. Top buggies also have these two types of 
bodies. Nearly all of the cheap runabouts are 
provided with piano bodies, but some of the highest- 
priced buggies have the same type. As to variety in 
the seats, some types of vehicle have solid one-piece 
seats; others, stick seats; and still others have 
combinations of these. 

Essentials of Good Buggy Construction 

The essentials of a good buggy for pleasure 
driving are: (1) lightness of construction as well as 
light draft; (2) neatness of design; 
"3)excellent and durable finish; (4) strong, well- 
braced construction; (5) good springs, making easy 
riding; (6) a reliable fifth wheel; (7) well-secured 
clips; (8) a strong, well- made body wide enough for 
comfort; (9) a neat dash and boot; and (10) a seat 
plenty wide and provided with good springs. 

The material used in a buggy is selected and 
seasoned with even greater care than that put into a 
wagon. To secure lightness, the very best and 
strongest materials must be used. The hickory used 
in carriage construction is from the younger trees, as 
it is stronger and more elastic. A distinct advantage 
is claimed for American carriage 




over those of other countries on ac- 
count of the superior wood available here, and 
much American wood has been exported for 
foreign trade. The foreign design in carriage 
building is much heavier than the American. 

Wheels. The wheels are as important a 
part of the pleasure vehicle as they are of 
the v/agon. The great majority of buggy 
wheels are of the Sarven patent type. Some 
hubs are made larger in the centre which gives 
them greater strength where the spokes are 
driven which is usually the weak part of a 
wheel. Buggy hubs are quite often made of 
elm, the spokes and rims bekig made of 
straight-grain hickory. In wheel construc- 
tion the tiring plays an important part. 
The rims are liable to be charred if the tires 
are put on hot from a flame. On some types 
of buggies the tires are heated in a tank of 
boiling water, which gives uniformity of heat 
around the entire tire, and results in the pro- 
duction of a better wheel than the earlier, 
cruder methods. A buggy tire should always 
be bolted to the rims, the heads of the bolts 
being counter sunk into the tire. 

An important step in the development of 
pleasure vehicle construc- 
tion was the introduction 
of rubber tires. The solid 
tire was first employed in 
the 'fifties, but did not come 
into general use on pleasure 
vehicles until the invention 
of the grooved tire many 
years later. The pneumatic 
tire was introduced in 1890, 
but, except for trottingsulk- 
ies and light runabouts, it 
has not found popular fa- 
vor. On good macadam 

roads and on paved streets, rubber tires are 
more elastic and much less noisy than steel 
tires; on dirt roads they offer no special ad- 
vantages. The amount of pull required for 
rubber-tired buggies is quite a little less than 
for steel tires, especially in the case of vehicles 
traveling at high speed. At low speeds the 
draft with steel and rubber tires is about the 
same. 

The type of rubber tire shown at Fig. 32 illustrates 
the internal wire construction, by means of which the 
wires are protected from moisture and all danger of 
rusting. The channel is entirely filled with rubber 
preventing the entrance of dirt and moisture both of 
which shorten the life of a tire. Extreme care must be 
observed in cutting and putting on rubber tires of 
this sort. The wire wheel is used to a certain extent, 
principally on trotting sulkies and runabouts used for 
park driving in cities; but very little on the farm. The 
principal advantage' of wire wheels is lightness. 
Such wheels are usually provided with either roller 
or ball bearings and pneumatic rubber tires, which 
together reduce the draft to the lowest possible point. 




Fig. 32. Solid rubber tire 
showing the internal wire 
construction. 
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Axles. Buggies are ti-sually provided with either 
arch or drop axles. The true arch axle is a little more 
expensive. Best axles are of solid steel capped with 
straight-grained hickory. The type of axle called the 
long-distance axle should be selected. It has 2 
lengthwise and 2 crosswise grooves on the spindle 
which insure positive and thorough lubrication. It 
should also have a collar to protect the spindle from 
dirt and grit. The axle must have the proper set at all 
times so that the under spoke is always vertical and so 
the box will not wear and will hold grease. To test the 
proper set and gather on an axle, place the wheels on 
the spindle just enough to give them holding power, 
then pull the buggy forward and watch the wheels go 
in place. Proper set and gather of axle insure a light- 
running vehicle. 

The reach. The bars connecting the front and rear 
running gear are called the reach. There are several 
types in use. The double bar or twin reach is used a 
great deal, but there are also the diverging double 
reach and the single reach. All buggies made by hand 
many years ago had a single reach. The double reach 
in addition to having all of the features of the other 
types is more flexible, and has a more positive 
recovery should the wheel strike an obstruction. The 
reach 




Fig. 33. Dust-proof 
axle 



must be of correct length, or troubles with the fifth 
wheel will result. If the reach becomes bent or sprung 
out of alignment, it will cause the upper and lower 
parts of the fifth wheel to fit together unevenly, 
thereby causing undue wear. Proper attachment of the 
reach also insures that the rear wheels wall track with 
the front wheels making lighter draft. It is claimed by 
some that an elastic reach is better than a stiffer one, 
but the l_at- ter type is in more general use. A type 
which is highly recommended is the full length hick- 
ory reach with channel iron support. Every type of 
reach should be well braced and its connections are 
better made with clips than bolts. 

Fifth wheel. The best fifth wheels are made of 
wrought iron, which is tough and strong. There should 
be no strain on the king bolt when in place. It should 
simply hold the 2 parts of the fifth wheel snugly 
together. 

Shafts and poles. Shafts should be made of a good 
grade of straight-grained hickory. A shaft must be 
elastic so it can bend without breaking. Heavily 
ironed shafts and poles are not always an indication 
of quality. The 




Fig. 34. 

Buggy- 
greatest cause of failure of shafts is the practice of 
backing or cramping the buggy, which brings a strain 
on the bend of the shaft causing it to splinter and 
break. A good type of shaft has the bend properly 
strengthened by trusses or braces. It is an advantage 
to have quick couplers connecting shaft to axle. This 
is especially true when it is desirable to change from 
shaft to a pole. With standard couplers there is no 
noise from loose bolts. 

Springs. The type, strength, and elasticity of the 
springs determine the easy-riding qualities of a 
buggy; the type also affects its draft and its length of 
life. A stiff set of springs not only makes hard riding 
but also throws a strain on some other part of the 
buggy, eventually shortening its life. Springs must be 
firmly set in place on both the front and rear axles to 
prevent any swaying forward or backward. 

Box or body. The piano type of body is in most 
general use on top and open buggies. The framing of 
buggy bodies is of oak or ash and the sides and 
panels of clear yellow poplar. Many buggy bodies are 
made by putting screws through the panels from the 
outside and filling the screw holes with wooden 
plugs. After such buggies have been in use for several 
years the plugs swell and eventually drop out. The 
bodies made by attaching the panels with glue and 
screws from the inside have a smooth surface for 
paint and are more satisfactory in the end. Every 
body should be well braced and supported, especially 
at the corners and the support for the seat, to prevent 
it spreading. A good dash brace is essential. 

The seat. There is a variety of types of seats; that 
selected should be considered 




Fig. 35. 
Runabout 
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Fig. 36. Two types of quick 
couplers 

from a standpoint of comfort and utility as well as of 
beauty. There are plain driving wagon seats, solid 
one-piece, oval-back seats, stick seats, combination 
stick and panel seats, the automobile type and 
others. Some are made of wood with carved sunken 
panels, others of metal lined with hardwood. The 
design of the seat slrould not be considered an 
important factor in selecting a buggy, but it can add 
much to its looks. The style of buggy varies to a 
certain extent with the locality. In many places the 
automobile pattern of seat is most common, while in 
other localities a buggy with this type of seat could 
hardly be sold. Through the South and Southeast the 
seat with low panel sides and low panel back is still 
used. Every seat should be well ironed and braced 
and the cushion supplied with a sagless spring. A 
good cushion goes far toward making a buggy 
comfortable and easy riding. 

Top. The top is often one of the first parts of a 
buggy to become shabby and go to pieces, because 
of the poor material used in its construction. The top 
sags because the bows have not been properly 
braced; or because some of the folding joints break 
on account of 




Fig, 37. Cro':-. -section showing 
construction of Sarven wheel as on 
light vehicles. 



flimsy construction. 
The props should be of 
steel for strength. If 
covered with a poor 
grade of material, 
leaky top results. The 
best buggies are pro- 
vided with full leather 
tops. A cheaper top is 
the "quarter leather" 
type, which is a top 
with leather sides 
above the curtains, 
while the roof is made 
of rubber or oil cloth. 
The poorest grade of 
tops are covered en- 
tirely with rubber or 

oil cloth. The covering for both the seat 
and top should be in keeping with the style, 
construction, and quality of the vehicle as a 
whole. 

Painting a buggy. The painting of a buggy is very 
important and should be done only by an expert. The 
best results can be obtained only by using the best of 
materials and allowing each coat to harden 
sufficiently before another coat is applied. In all 12 
to 18 coats should be applied. Several coats of filler 
should be used and between coats the surface should 
be well sandpapered. The finishing coat should be of 
the best quality varnish made of pure gum. On all of 
the best grade of buggies the outside irons such as 
steps, dash braces, and toe rails are given two coats 
of japan and thoroughly baked. This treatment 
prevents the unsightly appearance of rust on these 
parts shortly after the vehicle has been put into 
service. 



Care of Buggies and Carriages 

The first requirement in the proper eare of a buggy or carriage is to have it 
properly sheltered from the sun and rain when not in use. The co mm on practice 
on many farms of keeping the carriage in a space provided in the barn nest to 
the stables is not a good one, for the ammonia in the ma- 
nure fumes is harmful to the varnish. It is best, there- 
fore, to provide a shed apart from the barn in which to 
keep the carriages. 

To keep a good finish on a 

buggy, mud should not be allowed 

to dry on its surface. Care must 



Fig. 38. Braced 
shaft 



Fig. 39. Piano-box body- showing metal 
bracing 
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be observed in removing mud and grit to avoid scratching the varnish. It is best to soak the 
mud loose and rinse it off by means of a hose or by dashing water on the surface with a 
bucket. The use of cold, soft water is best. 

To clean a varnished surface or leather dash that looks "smoky," use a mixture of 1 part 
linseed or olive oil and 4 parts good vinegar. See that all dirt is removed from the surface 
and that it is dry, then apply the mixture liberally with a soft cloth until the surface is 
thoroughly wet; finally wipe clean and polish with a dry cheese cloth. The mixture must be 
shaken frequently while being used. Where the buggy has been used for a year or two the 
dash, top, and seat will become marred and discolored. To restore a new black appearance a 
dressing, such as is made by a number of large varnish companies, should be applied. 

If a buggy is used a great deal, it should be revarnished each year. Before revarnishing 
see that all parts are tightened, then nib the surface with ground pumice stone and water 
until all the gloss is removed and a clean, smooth surface is secured. Have the surface 
thoroughly dry, then carefully apply a new, even coating of varnish. 

All clips and bolts should be kept tight. The buggy that is neglected along this line 
becomes in a few years a veritable "rattle trap." The king bolt and attachment of the fifth 
wheel to the gear should be watched. Grease the fifth wheel occasionally, but do not apply 
too much oil as it will collect dust and cause undue wear. It is well to always clean the 
spindle before it is greased. A trouble sometimes experienced is that the boxing in the hub 
becomes loose; this occurs mostly in the cheaper grades of vehicles. Care must be observed 
in driving the box back into place to prevent breaking it. This can be done after proper 
wedging by using a piece of hardwood placed on the box and by driving with a heavy 
hammer. 

Buggies that have been used a number of years can often be put in first-class condition 
at a comparatively small expense. The chief thing required is a little interest on the part of 
the owner. A new dash and probably a few other parts will need to be replaced. After all 
parts are thoroughly tightened, go over the surface with sandpaper then apply one or two 
coats of prepared carriage paint which can be secured at a reasonable price. The results will 
be most gratifying. 

Selecting a buggy or carriage. In selecting a buggy or carriage many factors should be 
considered. Its usefulness, that is, whether or' not it will meet the needs ofth g family , is one 
of the first. A carnage should be selected that has some style. It should^bej 
and have ample room. It should also be easy to pull and have easy ridi ijf 
be well designed with all parts of sufficient strength. Since it i§ 
recognize ffljl of the good and poor qualities of a vehicle 
floor, it is rmit to select a carriage that is known to be of goC 
at has been in the business a great many years 






CHAPTER 3 

The Use and Care 
of Farm Harness 



By J. L. Edmonds, Assistant Professor, Horse Husbandry, College of Agriculture A oC the Uni- 
versity of Illinois, where since 1910 he has had charge of the horse breeding, the experimental horse 
feeding, and one of the Animal Husbandry Department farms. He graduated from the Ohio College 
of Agriculture and then spent 2 years in charge of horse work at the Minnesota College. He has 
obtained additional practical experience by working on a number of general farms, and the following 
large stock farms where horses are an especially important feature: I rvington Farm, SevAckley, Penn., 
Meadow Lawn Farm, St. Cloud, Minn., and Oak Hill Farm, Aldie, Va. — Editor. 

KILL in the selection, fitting, and care of farm work harness contributes much 
to the economical use of horse power on the land. The horse that works 
comfortably will do his work on less feed than will the horse that is irritated by 
poorly-chosen and piproperly-fitted harness; furthermore, it is less likely to form 
bad habits. Injuries caused by ill-fitting harness increase 
the possibility of a horse becoming restless when being 
harnessed and hitched, and may lead to the more serious 
vices of balking and running away. Making a good ap- 
pearance with a team has a tendency to improve not only 
the horsemanship of the driver but also the quality of his 
other work. Because of the direct and indirect benefits 
dependent upon it, this subject of harness is worthy of care- 
ful consideration. 

Harness making. _ Harness values are quite largely de- 
termined by the quality of the material and workmanship 
employed in their making. The best harness leather is 
made from steer and heifer hides which are free from cuts, 
scars, and rough grain. Packer steer hides make the best grade of harness leather ; 
country butcher hides make the cheaper grades, the reasons being that the best 
cattle usually go to the larger markets, and the big packers located there exercise 
more care and skill in taldng off and handling the hides. After the hair has been 
removed, these hides are carefully tanned by being soaked in a series of bark baths 
of gradually increasing strengths. Most harness leather at the present time is 
tanned with combinations of materials blended in varying proportions; the prin- 
cipal ones employed are oak bark, hemlock bark, chestnut wood extract, and que- 
bracho extract. There is very little harness leather which is either pure oak or 
pure hemlock tanned. It takes approximately 5 months properly to tan and 
finish harness leather, although the cheaper grades are rushed through faster. 

The quality of the leather is largely -determined by its feel, and can be much more 
readily judged in the side than after being made up into harness. Good leather has a firm 
and mellow feel. The strength of a strap depends upon the part of the hide from which it is 
taken and upon the way it is cut. Neck, belfy, and leg pieces have not the strength of those 
cut from the back and side; cutting across the grain very materially weakens the strength 
of a strap. For reasons of economy, the harness maker sometimes uses weak pieces where 
they should not be used. Because these things are not easily determined after leather is 
made into harness, the honesty of the manufacturer counts for much. 




Fig. 40. Trace supporter; 
the sliding leather sleeve 

secures the hook. 
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THE USE AND CARE OF 
HARNESS 

Metal parts. Metal mountings, buckles, 
etc., vary greatly with respect to their design 
and the materials from which they are made. 
Commonly, they are either of brass, japanned 
white metal, or nickel-plated. Brass is the 
showiest material and is almost universally 
used on heavy show harness and harness of 
which the use has advertising value. Too 
much brass on a farm harness looks out of 
place, and its proper care requires time and 
labor that might be more profitably used else- 
where; brass does not rust, but tarnishes 
quickly. Where the teamster has but a single 
team to look after, as is often the ease in the 
city, this brass may well be worth the effort 
needed to keep it bright because of the extra 
attention it attracts. On the farm harness, 
it is well to confine the brass to the rosettes 
and brow band on the bridle and, possibly, to 
buckle shields; the balance of the hardware 
may well be japanned, thus presenting a neat 
appearance without requiring an undue 
amount of time for cleaning mountings. In 
this connection it should be said that the use 
of large numbers of celluloid rings is to be 
discouraged as they do no good but are in the 
way, and also add useless weight to the har- 
ness. In general, the same considerations 
hold true for the farm buggy harness as for 
the work equipment. Genuine rubber mount- 
ings or trimmings (which are really iron parts 
, covered with hard 

vulcanized rubber) 
are to be preferred 
on light harness. A 
harness so trimmed 
is not only more eas- 
ily kept clean (since 
wiping off is all that 
is required) but also 
looks better than the 
one on which cheap 
nickel and brass 
mountings are used. 

Hand vs. machine 
made harness. The 
best- appearing and 
highest-priced har- 
ness was formerly 
made throughout 

by skilled hand lab or, 

Fig. 43. Jointed mouth piece, half and SQme high . class 
check Dexter snaffle. , ° .„ 

custom shops still 
make their best har- 
ness that way. A 
point is finally 
reached, however, 
beyond which addi- 
tional hand labor 
adds mainly if not 
solely to the appear- 
ance rather than the 
strength of the har- 
ness. From the 

veryGeasy ty A Ssed'ta 

Standpoint of Utility, 

breaking colts: 
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Fig. 41. Plain ring 
bit 




Fig. 42. Stiff 

piece, half check 
snaffle. 



mouth 
Dexter 




Rubber 
piece 



mouth 




machines for stitching is 0i#m>\y 
They draw stitches tighte/'-a'tiwf^k-. th" 




securely than can be dope ,W rtaijid. In tBsse 
machines the thread isr-^^Med^:', through hot 
wax which thoroughly j pe^f fertes^ 1 the thread. 
With hand-stitching the W^y/ft put yn cold^OTd 
hence gets no farther tb^^JiLe__su?^nre^ -e ^and- 
stitching is always necessary^ ii^_the<-Ca«e of 
small parts, such as around buckles, Hngs, etc. 
Plain stitching should always be i chosen. 
The employment of scrolls and other fancy 
designs detracts from the appearance of the 
harness and adds nothing to its strength. In 
the end, and all along the line, it pays to pay 
for good material and good workmanship. 
The so-called cheap harness always looks the 
part and is short-lived. 

Harness styles. All harness should be 
neat and appropriate in design and so con- 
structed as to be heavy enough to withstand 
severe strain. Some farm harness, how- 
ever, are made heavier than need be; this 
(especially with regard to those parts which 
do not bear the heavy strain of the load) in- 
volves needless expense and makes them 
cumbersome. The particular style of harness 
to be chosen depends upon the use to which 
it is to be put. Prevailing styles, if by chance 
there be enough similarity to permit this 
statement, vary greatly in different sections 
of the country, sometimes with considerable 
reason and some- 
times without much. 
A mountainous coun- 
try requires a differ- 
ent style from that 
which might serve 
well in the level 
plains country. 
Again, a harness of 
few parts might an- 
swer the purpose 
when used largely 
for plowing, harrow- 
ing, and similar jobs, 
while much pulling 
and backing of 
heavily-loaded wag- 
ons would require a 
much more compli- 
cated outfit. Obvi- 
ously, much would 
be gained if a style 
well suited to local re- 
quirements were se- 
lected for use On a severe bit 
given farm and all 
harness purchased 
thereafter were cho- 
sen to conform 
closely to the 
original pattern. 

Fitting Harness 

An ill-fitting harness 
lessens both the 

Fig. 50. Over-check 
bit 




Fig. 46. Double bar, twisted wire 
bit, used for horses hard to hold. 




Fig. 47. Rockwell bit, a very useful 
bit for hard- mouthed horses. 



Fig. 48. J. 




49. Bit to prevent tongue 
lolling 
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Fig. 5 1 . Several types of collars: a well-made leather collar; b half sv.'eeney collar; enarrov.'-topped, heavy mule collar; il cheap, open-throat plow 

collar; e heavy breast collar 



quantity and the quality of work a horse is 
capable of performing; and, as has been 
pointed out, it may be the means by which 
an honest, free worker is made into an unre- 
liable one, or even into a balker. Proper 
attention to fitting harness is particularly 
important in the case of farm horses; the 
working season in the spring is so short as 
to make it imperative that all losses of time 
due to poorly fitting harness be prevented. 

The bridle. The factors which govern the 
fitting of the bridle are the shape of the horse's 
head and his disposition. The cheek-pieces 
should be so adjusted that the bit will not 
be so low in the horse's mouth as to bother 
him and permit him easily to get his tongue 
over it; on the other hand, it should not be so 
high as to raise the corners of the mouth and 
pinch the cheeks. It is generally advisable 
to adjust the bit rather high in a young 
horse's mouth so as to prevent his getting his 
tongue over it. The best plan is to fit the 
horses that are worked regularly with strong, 
jointed snaffle bits. Good horsemen, how- 
ever, find it necessary, occasionally, to resort 
to something more severe, such as a double- 
twisted wire or a "bicycle" bit. Needless to 
say, pressure should be strongly applied to 
these bits only when the horse attempts to 
bolt. Mouths are easily 

> r» ruined by severe bits used 

•by unskilled drivers. The 
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brow band must not pinch the thin skin at the 
base of the ears. Blinkers or blinds must be kept 
in place and must not fit too closely in front. 
The propriety of training and working some 
horses without blinds is not questioned. How- 
ever, experience with large numbers of 
work horses has convinced the writer that 
the great majority of horses work more 
pleasantly and are less likely to 'loaf on the 
job" when blinds are used. The moderate 
use of side check-reins or plain bearing-reins 
is to be recommended for work horses to 
prevent their getting their heads down to eat 
grass when stopped, and also to prevent 
their bridles being caught on the end of the 
pole. 

The collar. For heavy work, well-made 
leather collars give the longest sendee. No 
part of the harness deserves more careful 
fitting than the collar. With the horse hold- 
ing his head in the position in which he keeps 
it when at work, a collar should so fit that, 
when pressed firmly back with the hands, it 
has an even contact or bearing against all 
parts of the shoulders, and leaves enough 
space at the windpipe to insert the flat of the 
hand. By making use of some one of the 
many different styles of collars, and keeping 
them clean, it is possible to fit properly almost 
all horses and keep their necks and shoulders 
in shape for work. Hama^aos sJmssWL— be 
properly adjusted and butjKfe&yv^ K^awl~% 
possible at the bottom; ^^^^^^^^^^^^ 

what adjustment (t»f bijthea 

hame tugs is necessary 
to bring the pressure at 
the proper points. If a 
new leather collar is 
wrapped, over night with 
wet gunny sacks before 
using, it will shape to 
the horse's neck much 
more quickly than if not 
so treated. A consider- 
able saving in collars will 



Fig. 52. A team harness with back pad and 
strap 
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result from putting them Oil and 
taking them off over the head 
rather than by unbuckling them 
at the top, as is generally prac- 
tised. Such careless handling 
is the reason for many collars 
breaking at the throat. 

Sweat pads are a necessary 
evil since horses undergo con- 
siderable shrinkage in weight 
during some seasons of thel 
year, when it becomes 
necessary either to use a 
sweat pad or to change 
the collar. The - cutting 
away of portions of sweat 
pads sometimes relieves 

galled spots. A still better way of handling 
such trouble is to use a small corlc-filled pad 
between the collar and the sweat pad. Wabash 
pads are useful, in the case of sore necks, to 
remove the pressure of the collar from the 
injured surface. The use of smooth deer-skin 
pads or zinc pads does much to protect the 
neck from becoming galled. 

Breast collars are useful for light work. The 
shoulder strap should be so adjusted as not to allow 
the breast collar to interfere with the windpipe, or be 
so low as to hinder movement. Any extra-heavy 
breast collar which has been lined with sheep skin is 
useful in place of the regular work collar where necks 
or shoulders are galled. Draft stallions frequently 
develop so much neck and shoulder that they can be 
best worked in a heavy breast collar. Patent horse 
collars, referred to as "humane collars," are useful for 
field work, and as a change in case of sore shoulders 
or necks. 

The right adjustment of some of the other parts of 
the harness may be worth mentioning, 



Fig. 53. An extra-heavy truck harness made with "Boston backers" to) 
which are good equipment where heavy loads are to be backed or held back 
when going down steep grades. 



although it should come easily. The saddle should fit 
the back, and the back strap should not be too short. 
The crupper, when it is present, should be of good 
size, smooth,' and well-stuffed. See that the 
breeching is not too low or too tight. Careful 
observation of the methods employed by skilful 
teamsters will be of much aid to the young or 
inexperienced farmer. In putting a horse to a vehicle, 
remember that the lines should be taken down and 
adjusted first. The careful observing of this right 
order in "hitching up" has prevented many accidents. 



The Care of Harness 



At the outset, it should be said that a harness cannot be properly cared for unless one 
has a suitable place in which to hang it. In damp stables it molds quickly. The presence of 
mold indicates that moisture is taking the place of the oil, upon which the life of the leather 
depends. A harness should not be stored where the ammonia from the manure can reach it. 
How.ev.ej^jn^egularly cleaned, airy work-horse stables, most of us prefer to have the 
'( hulw^^hook back of each horse; or by means of a rope and pulley, to haul it up 
ft of tile wa^n the post at the rear ofthj^ggS^artition. In stables where a number of 

wasted in going to and from a central harness 
eveT?=§iyhe storing of supplies and extra sets of 
d matewj||kfor making small repairs. Valuable 
wheripffise is some artificial heat. 
hd^ldJie-ji^My taken apart (particular attention 
and. oiled. At these times, all 
ter as possible should be 
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ard harness^-ffiI7 or 
about one fourth 
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Fig. 54. A set of chain harness which is suitable for field work. They are, ordinarily, made for small horses cnr , n(TP C~ ^ rQ 1 

and mules and have to be specially made when intended for use on horses approaching drafters in size. Sponge. -oeVerdl 

applications of oil 

are generally needed, and it will pay to rub it well into the leather with the 
hands. Neat's-foot oil, when used straight, is likely to cause the work harness 
to become too stretchy. It may be made black by adding a tablespoonful of 
lamp-black per pint. When the leather shows up very red after washing, give 
it a coat of edge blacking before oiling. Under no circumstances is it advisable 
to use a drying oil, such as linseed oil. Low grade vaseline is useful for smear- 
ing over a harness which is to be stored for a considerable length of time. After 
the oil has soaked in, sponge the straps with a good grade of eastile soap. The 
frequent sponging over of a harness and the use of any of the good dressings are 
to be recommended. 

When a brilliant black finish to the harness is desired, it becomes necessary 
to use some one of the standard harness "compositions" which are quite similar 
to the best pastes used for polishing black shoes. There is, in fact, no objection to 
using shoe polish, ex- 
cept for the extra ex- 
pense entailed in 
purchasing it in small 
boxes at retail stores. 
The paste should be 
evenly applied to the / 
harness with a dauber C 
then polished with an 
ordinary blacking 
brash, and finally with 
a flannel rag. 
For cleaning the 
metal mountings, one 
may use most any of 



the liquid or paste , . , 
brands 01 metal polish 
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collar and hames instead or the breast collar as snown; a side cneck un Luc lllal ntcJL. v v tj is more numane ana on most norses just as usetul as tne 
over-check shown. 
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find the paste to be more economical because it does not evaporate nearly as readily as do 
the liquid polishes. Steel bits are cleaned by washing with soap and water, then smearing 
over ^h^cake of soap and polishing with silver sand. The soap film makes the sand stick. 
The^p^rsa^^^^most service in rubbing the sand on the bits; a soft pine stick can be used 
in pra&Tftoo smaBHofc-Jhe fingers. After sanding, rinse the bit, dry with a cloth, and burnish 
witft Wsmall steel b*i*m|sher. Forged steel bits are the strongest and also the best looking jf 
th/y^-^k^Rt^clsaa»J^^il dTyJn^^^wuju^^^h^^^^rag after using will prevent their 
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tew )Vell-made cotton corcT\nel 
iuph)toJbe preferred to none at YHJ and 
i»rai»rily, farm horses 

,5.1a heavy blanket shoul< , 
i jfcl^hen he is stopped in ttfe/o )e) 
load. .Heavy, wa«#gTg<Bf3uck blankets shoukr-tfe^; 
in cold weather ' ~ / • 



ppt in first-class shape that one is 
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Fig. 56. Double truck harness: 1 crown-piece; 2 brow-band; 3 winker stay; 4 Concord blind; 5 throat- 
latch; 6 check-piece; 7 nose-band; 8 bit; 9 flat-side rein; 10 "Dandy A ' ball-top hamcs; 11 Concord bolt; 12 
breast strap; 13 martingales; 14 forked back strap; 15 belly-band; 16 hip straps; 17 breeching; 18 traces; 19 
heel chains; 20 lines; 21 leather collar; 22 lazy strap. 



Motorcycles and Light Automobiles on the 

Farm 

By C. V. Hull, Charles City, la. Born on a farm in Ogle County, Illinois, he worked at truck farming 
while ai high school, then went into automobile and gas engine work at Harvard, Ilk., giving much time to 
farmers ' outfits and -problems. He spent two years in the Science Department of Depauw University, one 
year on the farm, and two more at automobile work and teaching school. For nearly eight years he was 
with the Hart-Parr Gas Tractor Co., doing engine and electrical v;ork and, in addition, answering the 
inquiries received by its Service Department and solving the problems of gas engine and tractor owners. He 
has carried on a tractor engineering school; contributed to numerous farm and trade papers and in other 
ways developed the idea of making the practical study of gas engines and their use his lifework. — Editor. 



THE motorcycle. The motorcycle is speedy and inexpensive in operation. 
It requires but little storage room and can be used on poor roads. For these 
reasons it is adapted to the use of single men on the farm. On a motorcycle 
they can go to town easily and quickly after the chores are done; the farmer boy, 
too, can get away for an afternoon at a ball game or to go hunting. If a side car 
is used, two persons may go on a pleasure trip. In general the motorcycle may be 
used for pleasure just as a horse and single buggy are used, with the advantage 
that much greater distances may be covered in a given time. 

As a business machine, the motorcycle is of great use when hurried trips to town are 
necessary. In sections where hired men insist on the use of a horse, a man who owns a 
motorcycle is entitled to more pay than others because he needs no horse. On the other 
hand, it is well to have a definite understanding with the motor cyclist, so that he may not 
spend too much time on the road. 

The capacity of the motorcycle is limited to 2 or at most 3 passengers even when a 
side car is used; and unless the roads are good, the side car must be left at home and the 2 
persons ride tandem. The motorcycle can be used but little for carrying produce, though it 
is a fine thing for the rural mail carrier. Few women ride motorcycles but the side car can 
be used by a woman quite comfortably if the roads are good; For its capacity, the 
motorcycle gives a great deal of pleasure and is very serviceable. Its principal limitation is 
lack of carrying capacity. The first cost of the motorcycle is reasonable and is the principal 
one, and if properly cared for, the machine entails but a small upkeep. 

Before purchasing a motorcycle, the farmer should consider several factors. One is, of 
course, the first cost. Another is the amount of use he can make of it both for himself and 
for his family. If he is purchasing for the boys, he should consider whether they are 
capable of caring for the machine and using it wisely A third factor is the real value of the 
machine for business purposes. In some cases it can be used for many trips and for long 
rides. 
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The motorcycle requires systematic 
care. The oil supply for the engine 
must be made up at regular intervals, 
otherwise the motor will have alternating 
feasts and famines of oil. The clutch 
and gears must be cared for according to 
the maker's instructions. The very best 
oil and grease must be used, because the 
motor is air-cooled. Besides, all parts 
of the mechanism are small and run at 
high speed. The magneto needs regular 
but slight oiling. Occasionally the con- 
tact points need cleaning and setting. 
All nuts and bolts must be watched and 

tight. Pig. 57, Xhe side car increases the usefulness of the 

Speeding and faSt riding CaUSe many motorcycle whether for work or pleasure 

motorcycle accidents. The rider must 

watch the road closely because his machine is easily unbalanced. Curves must be taken 
with discretion, to avoid the skidding of the machine from under the rider. Mud and sand 
must be negotiated with care, otherwise a nasty spill may result. 

When a side car is used, it must be so fastened that the front wheel is not pulled out of 
line. 

The motorcycle requires careful handling if serious accidents are to be prevented. One 
should learn to ride by practising on little-used roads before he attempts to go where there 
is much traffic. 

Light Automobiles 

At the beginning of the present century, the automobile was an experimental machine; 
5 years later it was a luxury; 5 years more and it was common, although its electrical 
equipment was a new feature; to-day the automobile is a practical, efficient machine. 
Automobile riding and touring are popular pleasures. More than that, light automobiles are 
much used for business purposes. This is as true of farming as it is of city work. 

For real pleasure the farmer can buy nothing equal to a light automobile. With it the 
whole family can go to town for an entertainment or any special day; and they can go 
comfortably and quickly with the assurance that the horses at home are resting. The farmer 
gains new ideas from trips in his car. The opportunity to go and see an A d learn is one of the 
greatest benefits which come to the farmer from the ownership of a light car. 

The light car is a boon to the farmer's wife. Also in many cases she learns to drive. In 
this there is a double advantage: the wife can often get away for a half day for some 
neighborhood social affair, or the wife or daughter may go to town during the busy season 
and get supplies. This means a saving of time and, in some instances, of crops as well. The 
first advantage is worth more than casual consideration because it is absolutely necessary to 
relieve the monotony of the lives of farm women. Until the coming of the light car, the life 
of women on the farm was in many cases very monotonous and unpleasant. Beyond 
question the pleasure which comes to farm women because of the automobile is a vital 
factor in farm economics. 

For the farming business the light car is very valuable. It saves time and horseflesh, and 
often makes actual money for the owner. One has but to visit 
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the towns and cities of the agricultural 
sections to see the use of automobiles 
for farm purposes. 

If the farmer is near a city, he can 
often use his light car to deliver season- 
able produce. The market gardener 
or truck farmer can make quick deliv- 
eries with fresh goods. Much better 
time can be made with the automobile 
than with horses, and the supplies 
reach the market in much better con- 
dition. Besides, more time can be 
given to actual field work, and the 
horses are fresher for it. 
The saving of horses when a light 
automobile is used is a very considerable item. Several years ago three young 
farmers in northern Illinois bought light cars. They were used for everything 
but the heavy hauling, groceries, light supplies, eggs, poultry, and light produce 
being earned in them. One of these men declared that they had more than 
saved the cost of the cars in the increased value of the horses and the greater 
amount of work which could be done with them. Cars are used so generally by 
some Iowa farmers that the heavy teams are seldom driven to town. The same 
statement is true of sections of the Dakotas, Minnesota, Wisconsin, Illinois, and 
Missouri. • 

The automobile is also employed by the farmer to attend auction and other sales. By 
its use the owner enlarges his market and increases his buying power. In this way he sees 
new breeds and strains and often comes in contact with men who have ideas differing 
from those of men in his own immediate neighborhood. 

The value of the education which comes to the farmer from the labors of county 
agents and university extension men cannot be estimated. It is to be hoped that this work 
may be extended to many more states. It is giving the farmer a finer and better conception 
of his work. Imagine, if you can, a 25- mile trip with horses to the various farms in a 
county! But for the automobile, such trips would be out of the question. 
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Fig. 58. Section ot a typical 6-cylinder engine showing important parts: 
a transmission lever; b sliding gear, selective transmission; c flywheel, and 
cone clutch combined; d, e crankshaft; / cylinder with valves (/;) in head; £ 
piston; i fan of cooling system; j spark plug; k rod operated by secondary 
shaft operating valve. 



Disadvantages. There are, however, some 
disadvantages which must be considered. The 
amount of money invested in addition to the horses 
used is an item of expense in interest and 
depreciation. One Iowa farmer who drove a light car 
disposed of it because he thought it less profitable 
than horses. He had a number of colts at all times, 
and used them on the road while breaking them. He 
contended that his horses needed the exercise and 
that he made more money with them than he could 
with a car. His conclusions are worth considering, 
especially where the farm can sustain a large 
number of horses. 

The road problem is in some sections a very 
serious one. In the northern part of the Mississippi 
Valley the winter seasons are so severe that the car 
must stand idle, with interest and depreciation 
adding to the mileage costs. In justice it must be 
stated that some light cars can be used practically all 
the time that there is real need for them in the 



sections with bad spring roads. The fact that Iowa 
with notoriously bad roads has one automobile to 
every nine inhabitants indicates that road conditions 
are not so serious as they seem. 

The purchaser of a light car must not attempt to 
race or speed with it. Such practice is unsafe even 
for the most skilful drivers. Light cars are very hard 
to control and often turn turtle or skid badly at high 
speed. The driver of a light car should compare his 
speed with that of the horses he passes rather than 
with the big 6-, 8-, and 12- cylinder cars which pass 
him. High speed means that the driver must watch 
more closely and move more quickly. The danger is 
greatly increased because the car tips and rolls more 
easily. 

The notion that a car runs more steadily and hugs 
the road better at high speed is a faulty one. 
Naturally any object moving at high spf ' 'tends to 
travel in a straight line, 
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the depreciation is greater than it should be. 

Neither is it advisable to use a light car for heavy 
dray or tractor work. The general opinion of 
automobile men seems to be that a truck must be 
specially designed for its work, and that heavy 
hauling and plowing should be done with tractors. 
The farmer should realize that the automobile is not a 
general-purpose machine. 

Unnecessary use means expense. The automobile 
on the farm should not be used any more than is 
necessary. It is a waste of time and money to make 
two trips to town when one will do. So many people, 
both urban and rural folk, seem to think that it makes 
no difference if something is forgotten because it is so 
easy to go again for it. This idea may soon lead to the 
habit of using the car much, that the time which it 
saves over the use of horses is more than lost in the 
number of trips made. Of course if one rides for 
pleasure he may look at the matter differently; but for 
the fanner who considers that his car is a part of his 
business, and who uses it to add to his profit, the habit 
of using the automobile to excess will not help to pay 
the dividends. It will, on the contrary, soon prove to 
be a decidedly expensive practice. If the automobile is 
really to pay the farmer, he must plan his work with it 
as carefully as he does that done with horses. 

Another item which must be considered is that of 
expense per' mile.. Horses, whether idle or in use, 
must be fed and cared for. The expense per mile or 
per day must be figured for 300 days or perhaps for 
365 days per year. With the. automobile, there is an 
actual cost for gasoline, oil, tire wear, and general 
depreciation while running. The purchaser of a car 
should realize this fact. While it costs practically 
nothing to drive the horse, every mile that a car 
travels means as much cost which would not arise if 
the automobile were idle. This cost, of course, varies 
with different automobiles and drivers. The best of 
care and capable driving cannot eliminate it. Opinions 
and statistics as'to the actual cost per mile vary so 
much that accurate figures cannot be given. However, 
it is advisable before purchasing to find out some- 
thing about the cost of running a car, interest and 
depreciation considered, as well as the 




Fig. 59. Side view of a 4-cylinder engine showing the 
vertical generator (a) and the horizontal motor (6) of a 
two unit outfit, and the electrical wiring junction box 
(c). 

actual mileage cost. This must be done if the car is to 
be used as a business unit. 

What Car to Buy 

When the various advantages and disadvantages of 
a light car for the farm have been considered the 
farmer naturally asks, "What car shall I buy?" The 
neighbors can offer many suggestions, and naturally 
each will have his favorite car. Usually there is some 
basis for the various opinions. The farmer who is 
planning to purchase a car should consider carefully 
the various features of one which can be used for 
both business and pleasure. 

Weight. In the first place the automobile should be 
a light one; for a light car can travel over worse roads 
than a heavy one and will make better time with less 
fuel. If the roads are heavy with mud, the large 
automobile is very hard to steer. If it gets off the 
beaten course to the side of the road, it is very hard 
indeed to get back. The light car is not so apt to get 
off the beaten track on a wet and muddy road, but if it 
does it can usually be brought back without great 
trouble. A great many commercial travelers use light 
automobiles, because with heavy ones they are not 
aisle to get over the roads after a rain. Also, the light 
car is much cheaper to buy and can be run for less 
money than a heavy one. The difference in gasoline, 
oil, and tire costs is a considerable one. From a 
purely business standpoint, no farmer can afford to 
buy a large car owing to its greater upkeep costs. 

Eegarded purely as an investment, the farmer's car 
should not be an expensive one. It should be such a 
car as can be replaced every 3 or 4 years without 
great loss. It should be a car in which produce, eggs, 
and light supplies can be hauled without serious 
injury to the seats or finish. With fair handling there 
is no reason why a car 
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^^toWtfeDfei 1 business f and Pleasure. 
Generally speaking, me farmer cannot adord to own 
a car unless he does some hauling and carrying with 
it; hence the advisability of getting a reasonably 
cheap light car. 

Simplicity. Simplicity of construction should be a 
prime consideration. This means that the various 
parts should be easily in- spectable and cared for. 
The farmer who has not many tools will find it 
difficult to make even simple repairs unless the 
automobile is "get-at-able." The various oiling 
devices should be simple in operation and easy to 
care for. The spark coils, switches, and electrical 
equipment should be so located that they can be 
easily examined. The electrical equipment of the 
farm car should be as simple as possible. 

Preferably the general design of the farmer's car 
should be simple and plain. Unnecessary tool boxes, 
luggage carriers, and lights should be accepted with 
caution. Any unusual type of body will make it 
harder to use the car for general work and to dispose 
of it when a new one is desired. 

Strength and durability. It goes without saying 
that the car must be strong, even if it is light and 
simple. The farmer who plans to use his car for both 
business and pleasure must have a machine which 
will stand more abuse than one used for pleasure 
only. It should be strong enough to haul light loads 
or even to pull a trailer in an emergency. Also, the 
construction must be heavy enough to permit the 
machine being used on rough and bad roads without 
frequent breakdowns. 

Durability is also a prime factor. The average 
farmer cannot replace his car every second or third 
year. He must buy a durable machine if he expects to 
get profitable service. 



This factor can be easily determined by a canvass of 
the machines in the neighborhood. In many cases, 
the old cars are not really durable but have lasted 
well because of a heavy expense bill for repairs. A 
durable car is one which stands hard service without 
excessive repair bills. 

If the car is to be used for hauling and other 
business work, it must be dependable. The proper 
course is to judge the dependability of any 
automobile by the average action and life of the 
machine and then to buy a car of a make which is 
giving good service in the hands of several users. 
However, the relialjmty of an automobile depends to 
a surprising extent upon the ability of its caretaker. 
No car can be expected to be reliable unless it is 
properly cared for. 

The farmer's automobile must be serviceable 
unless it is bought purely for pleasure. While it may 
not be advisable to use the automobile as a dray, it 
ought to be of use in a hundred other ways. A 
serviceable car is one which can be used for going 
out to the field, down to the pasture, or up to the 
wood lot. It is not truly serviceable unless' a few 
light articles can be loaded on it and taken where 
needed. It would be a mistake to drive a team a mile 
or two to repair a fence when the few tools required 
could be loaded in and the fence repaired in. a third 
of the time by the use of a car. It is a serious blunder 
to tie up a lot of money in a car which is too nice for 
practical farm work. If a car is to be a paying 
investment, it must be serviceable. 

Cost. The cost of the car is one of the first items 
to be considered. A National Tractor demonstration 
was held in 1916 at Cedar Rapids, Iowa. Thousands 
of farmers came in cars. These cars were of various 
prices, but very few were of the really ex 
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pensive class. Even in the prosperous Mississippi 
Valley, there are not many farmers who drive cars 
listing over $2,500. The practical car for the farmer is 
one which costs much less. 

From a practical standpoint, the automobile has no 
place in farm economy unless it effects a saving. That 
a high-priced car can be used enough for actual farm 
work to pay, is hardly possible, so from an economic 
point, the cheaper automobiles are the better for farm 
service. Of course the farmer who buys for pleasure 
and can afford to do so ought to buy a comparatively 
large car because it will ride easier and go faster than 
a lighter, cheaper one. 

Fortunately several makes of light, reliable cars 
listed at $1,000, more or less, are now on the market. 
In many cases, these smaller cars have proved more 
durable than the larger, more expensive makes. They 
are strong and efficient. They have been sold long 
enough to give ample opportunity to judge the various 
features in their design and to tell whether they are 
suited for any particular section of the country. Most 
of the reasonably priced cars meet the requirements of 
the average farmer. They are serviceable and finished 
so well that they can be used for pleasure as well as 
for farming purposes. 

Naturally the farmer who plans to purchase a car 
first decides how much money he can afford to invest. 
For the man who plans for $600 or less, the choice 
lies between secondhand cars or a new one without 
electrical starting equipment. Generally, though ex- 
ceptions may be found, the second-hand car does not 
pay. The electrical starting device is a great 
convenience but not a necessity. Probably half the cars 
used by farmers are of a make the engine of which 
must be cranked by hand. In some cases, cars of this 
make are equipped with extra electrical parts for 
power starting. However, this adds to the complication 
and increases the weight as well as the cost of the 
machine. 

There are a number of makes in the $750 class. 
These are in most cases very satisfactory machines, 
being fully equipped electrically for lighting and 
starting. Cars of this grade are neat and trim in 
appearance and well finished. Farmers can get 
excellent service from cars costing about $1,000. 

Another popular class is that of cars listing at about 
$1,500. In most cases cars of this class have longer 
wheelbases and a more roomy body than those of the 
above-mentioned classes. They ride easier and travel 
faster with comparative safety. There are more 
refinements in the body and chassis, some of which 
are, however, more or less unnecessary. The expense 
of operation is greater, while actual service is not 
increased. Of course the car rides easier, the body is 
roomier, and the cushions are deeper. _ But none of 
these advantages adds to the efficiency of the car for 
farm use. However, the real 



question to be decided about the car of this class is 
whether the farmer can afford to purchase and run it. 

Cars costing from $1,500 to $2,000 constitute the 
last class which the farmer can afford to consider, 
unless he buys the car solely for a pleasure vehicle 
with the expectation of spending considerable money 
for its operation. An automobile of this class is quite 
heavy. Muddy roads and rainy weather will often 
prevent its use. Tires, too, become a heavy item of 
expense both for upkeep and renewals. The gasoline 
consumption may run to 3 times that of the light car 
in the first class. Because road conditions may 
prevent the use of large cars, they are not so 
serviceable and dependable as the smaller ones. Cars 
of the $1,500 class are rather heavy, though it must 
be conceded that they are comfortable and "classy." 

The big heavy car is out of the question for the 
farmer. It costs too much, is hard to handle on poor 
roads, and requires too much attention. The farmer 
must consider all these things before'he buys his car. 
First cost, upkeep, depreciation, and interest are 
important. If the farmer considers them he will 
logically purchase a light, reasonably priced car 
which he can use rain or shine most of the year. 

Points of a Good Car 

The engine. When the decision to purchase has 
been made there come problems of design and 
construction. One salesman recommends the 4- 
cylinder motor. He states that the best-known 
machine in the world has a 4-cylinder motor, and that 
many of the old, experienced companies still 
continue to build 4- and 8-cylinder motors. He talks 
glibly of the simplicity and compactness of the 4, and 
assures the customer that it is bound to be the final 
type in standardized cars. All of this is more or less 
true, yet there are other types to consider. The 6- 
cylinder motor is very popular. It is theoretically a 
well-balanced motor and may run at high speeds 
without excessive vibration. The 
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coupled up or chain-driven at all times. Both single- 
and double-unit systems give excellent results in 
service. The best plan for the man who does not 
understand electrical equipment is to judge it by the 
performance of cars which he can watch. No matter 
what car is bought, the electrical starter should be 
heavy enough to run the engine in cold weather. The 
storage battery should be one of a standard make. 
The majority of cars are equipped with 6-volt 
batteries, though 12-volt batteries are also used. 
There is less chance of arcing (burning out) with the 
former, but the latter is lighter for the same amount 
of work. 

Tires. For convenience, demountable rims or 
quickly detachable tires are to be preferred to 
clincher types. However, in most cases, the lower- 
priced cars have but one style of tire equipment. 

Springs. The cantilever-spring suspension is 
popular. The manufacturers who use it claim that the 
springs work in such a way that the wheels tend to 
roll rather than bounce over bumps. Some of the 
most comfortable cars have elliptical springs in 
various combinations and forms. One can best decide 
about springs by actual trips in cars with various 
.types of Ms^gjiion. 



Fig. 63. Typical vacuum feed system. Fuel tank 
at rear and vacuum tank in front higher than carburetor. 
(Oakland Motor Co.) 

intermittent vacuum pump whose valves are operated 
by the gasoline it pumps. This system permits the 
location of the fuel tank low down at the rear of the 
car. While it adds to the complication of the car it is 
dependable. It largely removes the danger of a 
destructive fire, and makes filling a simple job 
without much risk should gasoline be spilled. 

Wheelbase. The wheelbase varies considerably in 
different makes. The light, comparatively cheap car 
has of necessity a short wheelbase, in some makes not 
much more than 100 inches. In medium types, the 
wheelbase is 120 inches more or less, while in the 
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put shock absorbers on tne snort car and get a 
serviceable, comfortable machine. 

Seating. The seating arrangement is a matter of 
choice. Probably a 2-seated touring car is best. It 
gives the most room and is a standardized 
construction. The back seat space can be used for 
carrying articles of considerable size and weight. 
Then, if the whole family wish to go for a pleasure 
trip, there is room enough. Beyond question the 5- or 
7-passenger touring car is the one for farmers. 

Electrical Equipment. If complete electrical 
equipment is desired, there are a number of 
reasonably priced cars which have it. In one group 
one motor generator is used. The arrangement of 
switches and gears is such that the same electrical 
unit is used to start the engine and to charge the 
storage batteries. This arrangement demands 2 driving 
devices for the unit and must be back- geared to the 
engine to get enough purchase to start it. But when 
used as a generator of current instead of a starting 
motor, it must run at high speed. Many ingenious 
devices are employed to get this double use of the 
unit. In a second group or type of cars, both mo*or 
and dynamo are used. In this case the motor is idle 
and not coupled to the engine except for starting. The 
generator is permanently 



aside. 

Cooling systems. Thermo-syphon cooling, in 
which the water moves through the system naturally, 
is good. ' As the water becomes heated, it rises to the 
top of the radiator, where it cools, settles to the 
bottom again, and passes to the cylinders. With this 
plan the rapidity of circulation depends upon the 
work the engine is doing. 

With pump circulation the water is forced through 
the cooling system by a pump which is connected to 
the engine. While there is another part to care for, the 
water is positively circulated. The cooling plan and 
the type of radiator are not so important as certain 
cooling. The prospective purchaser should assure 
himself that the cooling, system will maintain the 
proper temperature without evaporating too much 
water. 

Lubrication. In lubrication the important thing is 
efficiency. The motor should be well lubricated at 
any reasonable speed without waste or carbonization. 
It is a good thing to have an oil indicator on the dash, 
so that one can easily tell whether oil is being 
circulated and fed properly. Both splash and force- 
feed systems are successfully used, as well as a 
combination of the two. 

Clutch. Both cone and multiple-disc clutches are 
used on standard cars. The superiority of either 
depends upon how well it 
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is made. Both give excellent service if properly 
cared for. The method of adjusting the clutch should 
be carefully studied. However, the kind of clutch is 
not so important as sure and easy action. 

Rear axles. Rear axles are described as dead, 
semifloating, three quarter floating, and floating. In 
the dead axle the rear wheels are driven by gears or 
by chain sprockets which are mounted on a cross 
shaft which carries also a differential gear. This 
construction is much used on trucks and small chain- 
driven automobiles. In the semifloating type, the 
wheel bearings are inside the rear-axle housing, the 
shafts carrying part of the load. In the floating type, 
the rear-axle shaft bearings are outside the axle 
housing; the shafts may be removed by taking off 
the hub caps. The three-quarter floating construction 
is quite similar, except that the shafts are securely 
fastened to the wheels. About half of the well-known 
makes have floating axles. Because one make of 
light car is sold in so large 



numbers, it is quite probable that more than half of 
all automobiles in use have the semi- floating rear- 
axle construction. The reai question regarding rear- 
axle construction is, are the bearings strictly high- 
grade and pui in a well-designed axle structure? 

Brakes. These are decidedly important. In some 
models, both expanding and contracting brakes are 
used. Generally the service brake (that used for 
ordinary running.-, h of the contracting type. The 
emergency brake is quite apt to be of the expanding 
type. In one planetary type of transmission,* the 
sendee brake is part of the planetary system. 
Pressure on the brake k-ver clamps the brake band 
about a drum which is connected to the longitudinal 
drive shaft. The emergency brakes of this automobile 
are of the expanding type. These types are all 
efficient if kept in good condition. However, the 
prospective purchaser should insist upon a trial of 
the brakes to make sure that they are strong enough 
to be dependable. 



How to Drive an Automobile 

One must have considerable experience to drive successfully. The new driver should 
write across the windshield "Safety First!" The first driving should be done away from 
traffic. A good plan is to block up the rear wheels, and practise starting, gear changing, 
etc., until one is thoroughly familiar with the operations. In any case it is advisable to 
practise driving, stopping, starting, and reversing until able to do them almost without 
thinking. Above all things, the new driver should go slowly. After one has driven a bit he 
will be tempted to drive at high speed. Yielding to this desire causes many accidents. 

Change gears quickly. When changing gears, move the levers with a quick, strong 
motion. Do not hesitate an instant. Practise shifting until the gears can be engaged with a 
quick snap instead of a rubbing and burring. Always push the clutch pedal far enough to 
release the engine. In making a change of speeds, move the clutch and gear shift together. 
A good driver does this so quickly 

that the engine has no time to 
speed up. The clutch should 
•strumcnt be engaged easily. Slamming 

in the clutch is bad practice 
and strains the transmission. 
If the planetary transmission 
is 
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Fig. 64. Wiring plan of electric starting and lighting system using a single unit for starting and generating. 

(North East Electric Co.) 
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used, the pedals must be learned so that 
they can be operated without confu- 
sion. In any case racing the engine or 
allowing it to run at excessive speed, is 
a mechanical blunder, especially if the 
operator lets the clutch engage quicldy. 
Care on the road. On the road the 
smoothest track should always be chosen. 
Experienced drivers often find the best 
track at one side of the main traveled 
track. If possible they avoid ruts or 
else travel slowly while in them. Natur- 
ally curves, hidden turns, and down 
grades will be taken cautiously, with 
the machine under control. Railway 
crossings, culverts, and viaducts are 

always dangerous, and me negotiation 
em should never be attemt ' 



oi them s 



never be attempted wit! 
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OUt lOOKing Caremily tOr pOSSlDle danger, roll on axle housing; c full-floating, two sets of bearings 

One more suggestion for the sake of SoJSbySSSmT A fOI(6 A »dMot A fc£)f Bearings 
comfort: drive so that the people in the 

back seat are not bounced about. One is not really a good driver until he can handle 
automobile so that the back seat is fairly comfortable. 
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How to Care for the Car 

Engine. Three things about the engine are 
important: lubrication, cooling, and adjusting. If the 
proper supply of oil is kept in the oil chamber, 
heating of bearings will seldom occur. An ample 
supply of water should be maintained in the cooling 
system at all times. Any unusual knocking or 
pounding should be located and the cause removed at 
once. If these 3 items are attended to, there will be 
little wear of, or damage to, the engine. 

Bearings. The various bearings should be adjusted 
and oiled as the manufacturer directs. A bearing must 
be snug but not tight. If too loose, a plain bearing 
rids; if too tight, it heats. Here again on e must 
(jjenerally the inexp&i^riced mar WATTii 
■s'Best to have a g c [| pc]tg^ftgfti ipose"? 
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engine clutch should be just tight enough to prevent 
slipping and no tighter. 

The steering knuckles must be kept in proper 
alignment to prevent excessive tire wear and hard 
steering. Brakes should be adjusted with care. If too 
loose, they will not set tight enough to hold; if too 
tight, the linings will wear rapidly. 

Lubricating material should be placed between the 
leaves of the springs. This will prevent squeaking, 
and make the springs work more easily. On rough 
roads or with heavy loads, the strains on the springs 
are enormous. In such cases it is much better to shift 
to low or intermediate gear and drive slowly, than to 
chance breaking a spring by going on high. 

Tires. While tires do not ride as easily when 
properly inflated, they wear longer and the 
automobile travels with less power. If the machine is 
to be idie for some time, it is a good plan to take the 
iff the tires and reduce the pressure in them. 




sw T°ne ne v driver should remember that both casing 
jjjn' :r tube will be ruined if driven when flat from 
ire or blow out. Ruts and fast driving over 
its are hard on tires, especially if they are a 



STARTING SWITCH 



t3»»3si«lj5urequires care if it is to retain its 
ofmfSg^Wid must be washed off before it hardens and 
lly it should be soaked loose, rather than 
cQ uTf^ < ^l o lg> ( js a great aid to the hose for this 
body should be dried 
with a chamois skin. _ 
de body polishes will add 
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Fig. GG. The larger the farm, the more useful the automobile in 
keeping the owner in touch with its various activities. 



and protect the finish as well. If the body is 
varnished over, use a high-grade varnish; for an 
inferior one will not stand the dirt, oil, and water. 

Starting troubles. If the engine does not start, the 
cause may be one of the following: (1) No spark or 
dirty spark plugs; (2) throttle closed too much or too 
little; (3) lack of fuel (vacuum feed cup and 
carburetor cup empty, or water and dirt in pipes, 
etc.); (4) improper adjustment of carburetor; (5) en- 
gine and fuel too cold; (6) poor compression. 

Spark trouble may be due to one of the following 
causes: (1) plugs full of carbon or warped; (2) dirty 
contact points on (a) high- tension magneto; (b) 
spark coils; (c) timer; 
"3)dirt on parts of high-tension distributor; 
"4)broken wire or poor dirty connection; 
"5)exhausted storage battery or run-down dry cells: 
(6) timing mechanism has slipped. 

If the throttle is too tightly closed, the mixture 
may be too rich and flood the cylinders. If opened 
too wide the air velocity may not be sufficient to 
draw fuel. A few trials will determine the best point 
for setting the throttle to start. 

Lack of fuel is a frequent but scarcely excusable 
cause of trouble. If the tank runs dry on a car 
equipped with vacuum feed, the engine must be 
turned over several times or the carburetor bowl 
filled. The various pockets and traps should be 
drained occasionally to remove water and dirt from 
the fuel lines. 

Improper adjustment of the carburetor may cause 
starting trouble. If an inexperienced owner tries to 
adjust the carburetor he should go slowly and be 
sure that each move helps. By all means read the 
manufacturer's suggestions before trying to adjust 
the carburetor of a balky engine. 

In cold weather an engine may start hard or even 
refuse to start. This is because the engine and fuel 
are so cold that the fuel will not vaporize readily. 
The remedy is to warm the engine or use something 
for starting which vaporizes more readily than 
common gasoline. High-test gasoline, warm water in 
the cooling system, or a warm garage will help 
greatly. A warm garage is perhaps the best way to 
end this trouble. 

When the engine has been used for some time, the 
valves and rings on the piston may 



become defective so that they do not hold com- 
pression '.veil. Poor compression adds to starting 
trouble. 

Overheating. The engine may heat from one of the 
following causes: (1 > improper cooling; (2) poor 
lubrication; (Z) retarded ignition; (4) poor fuel 
mixture; (5; carbon. 

If the engine overheats be sure that there is plenty 
of water in the cooling system. Feel the radiator and 
various-parts to make sure that the circulation is 
good. Note that the pump, if one is used, is running 
properly and that the rubber hose connections are not 
flattened or cramped. 

If a splash oiling system is used, be sure that there 
is enough oil. If a pump is used, be sure that it is 
running and that the pump valves are seating. In case 
of doubt drain out the oil and put in a fresh supply. 

Late ignition will cause heating, especially when 
an engine has been run considerably and the 
compression is poor. It is best to run with the spark 
advanced as much as possible without pounding or 
clicking in the cylinder. 

A poor mbrture of fuel and air may cause heating. 
If an engine continues to heat and pound after other 
causes have been investigated, it is probably due to a 
too rich mixture from a carburetor with the auxiliary 
air valve 
•set too tight. 

Carbon in the cylinders may cause pounding and 
heating. The remedy is to remove it either by 
scraping or the use of the acetylene flame. A change 
of oil may be helpful, too. 

Other troubles. If the automobile steers hard, the 
front wheels should be lined up. It is best to follow 
the manufacturer's instructions in this case. 

Jerking and jumping when running at slow speed 
may indicate slipping of the clutch or misfiring. 
Tighten the clutch in the first case, and clean the 
spark plugs in the second. If the clutch is too tight it 
may be hard to shift the gears because the clutch will 
keep the shafts turning. The remedy is to loosen the 
clutch a bit. A tight clutch which slips badly must 
have new facings or new discs. 

Grinding or racket in the transmission case 
indicates worn bearings, worn gears, or slipped parts. 
A good mechanic should be able to put the gear set 
in order. A decided pound in the gear set may 
indicate either the presence of some foreign matter 
between the gear teeth or a loose bearing. This pound 
should be distinguished from the hammering of loose 
engine bearings. Both sounds differ from the peculiar 
ringing sound of preignition or early firing of the 
cylinders. The man who plans to do his own repair 
work must learn to - pick out the various knocks and 
to tell them from preignition pounds. 

A noisy differential may be due to worn teeth or 
to poor adjustment. The remedy, if a proper 
adjustment does not help, is to buy new parts. 

Brakes should be used with judgment. 
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Fig. 67. A standard type o£ light car chassis, showing general 
arrangement of the parts 



They ought to be set gradually except in In case the electric starter fails or the hand emergencies. Never set the 
brakes hard on a crank is lost, jack up one rear wheel, throw in wet pavement, for the car is almost certain to 
the high gear, and-crank the engine with the skid sideways. It is better to reduce the 
rear wheel. Be careful in doing this, speed of the car gradually by shutting off the 
If gears are stripped or keys sheared oil it engine. The special or emergency brake 
is best to get a first-class repair man at once, should be set if the car is left where there 
When the trouble comes from the electrical is any chance for it to roll. The service 
equipment, call a man who knows how to brake is the proper one to use for ordinary 

repair it. This should be done also in case of running, 
serious breakage or heated bearings. In If the engine stops while on the road, look 
general, it pays the owner to call the repair at the fuel tank and the carburetor. Then test 
man for any job which he does not under- the ignition, if necessary. If the motor heats, 
stand. It is, however, true that many repair fill the radiator, look at the oil supply, and 
men are not competent. For this reason one make sure that cooling water and lubricating 
must pick his garage with care and then insist oil are circulating. Always carry a piece of 
on first-class service or no pay. It not inwire, well insulated, with which to splice out 
frequently happens that the best repair man any broken cables. Be sure, too, to have tire 
is one who is in a small shop alone and does repairs and replacements. 

not depend much on hired help. 

How to get the most from an automobile. Insurance should be carried, for gasoline is 
always liable to bum. It is dangerous when handled carelessly. As a further precaution, a 
first-class fire extinguisher of the type in which the liquid is pumped should be carried. To 
reduce the chance of using either insurance or extinguisher, one must be careful in filling 
the tank and be dead sure there are no leaks. 

The autoist should give his car constant attention. Careful and systematic lubrication, 
regular filling of the radiator, adjustment when needed, and decent driving, are the chief 
requirements for success with an automobile. The average man can take care of these 
requirements without difficulty. In case of doubt he has only to consult his instruction book 
or to refer the trouble to a man in whom he has confidence. The farmer autoist should 
remember that he is driving a perfected mechanical creation. He can then understand the 
importance of removing' every needless noise or harmful pound if he expects to get the 
worth of his money. 

If the driver is a "Safety First" man and gives reasonable attention to his car, it will 
prove a profitable and pleasurable investment; but the man who buys a car and runs it 
without a regular schedule for its care, and regardless of its mechanical condition, is sure to 
be disappointed. Assuredly a man need not be a mechanical genius to become a successful 
driver. It is equally certain that he must be careful 



40 



FARM KNOWLEDGE 



and a 




and being shacklecT to each axle at the ends, it is 
attached to the frame at the centre, and shackled to 
the frame at the front end and to the car axle at the 
rear. The centre support is a swiveling form to 
permit of spring deflection under load. This form is 
nearly always used for rear suspension. 

Carburetor. A simple device attached to the 
gasoline engine for the purpose of producing an 
explosive gas for the engine by vaporizing a liquid 
fuel, such as gasoline, and mixing the resulting 
vapor with air in proportions necessary to secure 
extremely rapid combustion in the cylinders. 

Clutch. A releasable driving connection 
interposed between the engine and the driving 
gearing in all gasoline automobiles and employed to 
disconnect the engine from the power-transmission 
system when it is desired to stop the vehicle without 
stopping the engine, and, after the car has been 
stopped to secure a gradual start by engaging the 
clutch gradually when it is desired to resume motion. 

Chassis. Name given to all parts of the 
automobile mechanism when the body is removed. It 
includes the frame, wheels, axles, springs, power 
plant, change-speed gearing, power-transmission 
system, and control elements. 

Cylinders Cast en Bloc. The old method of 
casting engine cylinders was to make them 
individual members. The new way is to cast 4 or 6 
cylinders in one large casting to make a more 
compact design, all cylinders having a common 
water jacket and, in some cases, one large removable 
cylinder head. 

Differential. An assembly of gearing in the rear 
axle that permits the driving wheels to turn at 
different speeds when rounding curves. As the outer 
wheel covers more ground, it must turn faster than 
the inner or pivot wheel, and, at the same time, the 
power of the engine must be delivered to each wheel 
in proper proportion. If no differential gear was 
fitted, there would be considerable 



serious engine overheating because of poor cooling 
or failure of the lubrication system to act. It is often 
caused by carbon deposits in the combustion 
chamber of the engine-. 

Magneto. A simple form of dynamo that produces 
electric current for ignition purposes and that may 
time it and distribute it to the cylinders so that they 
will fire in regular sequence. A simple device for 
converting mechanical energy into electricity. It can 
be used in place of batteries in the ignition system. 

Misfiring. 'Irregular engine action, in which the 
cylinders do not fire regularly, due for the most part 
to faulty carburetion or ignition. It is accompanied 
by considerable vibration and loss of power. 

Over-size Tires. Tires that are larger than standard 
rim sizes but which will fit rims intended for smaller 
tires wThen such are overloaded. For example, the 
oversize casing 33 inches by 4 inches is intended to 
go on a rim designed for 32 inches by 3§ inches 
casings. Over-size tires give longer life, reduce 
chances of tire trouble, and contribute to easier 
riding. 

Suspension, Three-point. An engine can be held in 
the motor car frame by 3 or 4 supports. When held 
by 3 hangers, one is at the front end and in the 
centre, the other two are at the rear, one on each side. 
The other method is to use 4 hangers, one on each 
corner of the engine base. A 3-legged milking stool 
will rest more steadily on uneven ground than a 4- 
legged one. Similarly, a 3-point- supported engine 
will not be strained by frame distortion as much as 
one held by 4 points. 

Timer. A mechanically operated switch driven by 
the engine and employed to distribute the ignition 
current to the various cylinders in their proper firing 
order. 

Torque. The twist produced in a shaft or other 
member transmitting power. The greater the power 
transmitted at a given 
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speed, the greater the torque in the shaft. A measure 
of power introducing a leverage factor as the torque is 
greater at 1 inch from the shaft centre than it is at 6 
inches from the centre. The torque is always less at 
the rim of a wheel than it is at the hub, assuming that 
the wheel is driven by the hub. 

Transmission, Planetary. A form of change-speed 
gearing in which the gearing is so arranged that the 
speed-reducing gears surround the driving gear in the 
same way that various planets encircle the sun. The 
centre gear is called the "sun" gear, as it is the centre 
of the planetary system; the others are called "planet" 
gears. 

Transmission, Selective. A form of change-speed 
mechanism in. which sliding gears are meshed with 
each other, one set being carried on a main shaft, the 
other on a lay shaft. Various ratios of speed are 
secured by meshing together gears of different 
diameters. The selective system permits of 



engaging any desired pair of gears without first going 
through another ratio, as is necessary in the 
progressive system. 

Tread. The distance between the points of contact 
of the front or rear tires measured along the ground 
and parallel with the axle corresponds to the "track" 
of a horse-drawn vehicle. The standard tread for 
automobiles is 56 inches. 

Universal Joint. A form of driving coupling 
employed to join the engine to the rear axle driving 
shaft so as to allow some vertical and horizontal 
motion between the driving source and the driven 
member without straining the driving shaft or losing 
much power. An important part of all automobiles. 

Wheelbase. The distance between the point of 
contact of the front tires and the ground and that of 
the rear tires and the ground. Moderate and long 
wheelbase cars are easier riding than short ones. 




Fig. 6 8 . Top view of a standard 5-passenger, left-hand-steering touring car body — an excellent all-round 

type for the farmer 



Fig. 69. The motor truck enables the market gardener to make two or more trips to town where he used to make but one; and to meet special, profitable 

demands as he never could before 



CHAPTER 5 

Motor Tracks and Trailers on the Farm 

AUTHORITIES on agricultural matters have computed that much more power is needed 
to cany on the farming operations essential in raising the produce required to feed our 
population than is utilized in all of the manufacturing establishments of this country. It has 
been many years since either man power or animal power was used in our industrial 
establishments; and just as the use of mechanical power has modernized manufacturing, it 
is equally essential that wherever possible mechanical power be used in modem farming 
operations to the exclusion of hand labor or animal power. Agriculture is one of the 
country's most important industries and it is evident that the same economic arguments 
that make the use of power-operated machinery imperative in the factory render it of equal 
importance on the farm. The wide use of the internal-combustion engine for power on the 
farai and the usefulness of the passenger-carrying types of automobiles are fully 
considered elsewhere in this treatise. In this chapter it is proposed to outline the place of 
the motor truck in modern farming operations and the farm work for which it is best fitted. 
Various types, sizes, and costs will be considered briefly, and endeavor will be made to 
outline some of the salient points to be considered in properly maintaining the motor 
truck. 

Gasoline engine easy to master. Mechanical transportation has been made possible by 
the great development which has taken place in the last decade and a half in the internal- 
combustion, or, as it is familiarly called, the "gasoline"' engine, and especially in its 
application as a propulsive agent for all types of motor vehicles. The big advantage of this 
type of prime mover is that it can be mastered by any person having the slightest 
knowledge of mechanics, and as most farmers are naturally mechanical they should 
experience no difficulty in obtaining from motor vehicles service more than 
commensurate with the amount of money invested in them. 

The work such vehicles are doing on the farm is apt to be judged more by the 
spectacular performances or the unusual tasks than by the every-day, humdrum work that 
must be done regularly and as a matter of routine. Transportation is one of the daily tasks 
of the farmer that lacks the spectacular element, and for some time it was the one branch 
of fanning that was neglected. Faimers who had thousands of dollars tied up in farm 
machinery that was used only at certain. 
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seasons of the year hesitated to invest money in a motor truck that could be used at all 
seasons. 

The early forms of tracks were far from being reliable, and it is only in recent years that 
a refinement in structural detail has made the heavy-capacity vehicles dependable and 
durable. Another factor that has retarded the adoption of the motor truck by the fanner has 
been the slow development of good highways in some sections of the country. In those 
states where improved roads are found, absolutely no difficulty has materialized that would 
prevent the economical use of motor trucks. Indeed, the one essential that controls the 
amount of service to be obtained from any truck is good roads, so that in districts where the 
highways are of an indifferent character the farmer will need to give the matter of 
purchasing a truck of conventional design very careful consideration. Still, even if road 
conditions are not of the best a motor truck will give good service, and special forms such 
as the 4-whe^lxdrive- anXl-^yp^'ji^^ tread or track-laying method of 

power transmission* may b&krSm^ulrider conditions that would stall the conventional 2- 
wheel-drive form of trucks. In some sections of the country it is possible to use mechanical 
power exclusively; in others the motor track will prove practical for certain tasks and 
horses better adapted for others; and there are sections where a motor track would not give 
satisfactory service and where animal power would have to be depended upon entirely. 



The ideal motor truck. The tasks of the farmer are 
many and varied. Considerable work must be done 
during relatively short periods and only at certain 
seasons. The method of transportation used must be 
one that can be employed in various kinds of farm 
work, besides hauling produce to the market and 
returning with the supplies that are necessary to carry 
on the farm operations. The ideal motor truck for the 
farmer must be essentially simple in construction, 
easy to operate and care for, and economical to 
maintain. The motor truck has the advantage over 
animal power that it does not entail any maintenance 
expense except when actually in use and that it is 
ready for any task at short notice. When horses are 
used, unless some are held in reserve, it is not 
possible to make more than one trip to town and back 
if a farm is located outside of a radius of 10 miles, 
and generally the greater part of the day is consumed 
in making that one trip. With a motor truck several 
trips can be made, if necessary, in the same time, and 
if the work can be accomplished on one trip, it is done 
in so much less time that a longer period is available 
for doing other necessary tasks. All farms do not need 
gas tractors, but it is safe to say that almost any farm 
can use a motor vehicle to advantage. One feature is 
that on occasion motor transportation can be used by 
the women of the farm as well as by the men. The 
automobile truck brings the farmer closer to his 
market and greatly increases the radius of the circle of 
markets for the sale of his produce. 

Choosing a truck. The important point to consider 
in selecting a motor truck for farm use is the character 
of the work it is expected to do. It would be 
inadvisable to 



purchase a large truck if the work could be done with 
a small one, and it would be a serious mistake to 
purchase a truck of less capacity than needed and 
overload it in attempting to make it do work that it 
was not intended for. On small farms, such as those 
devoted to the raising of poultry or dairy products, it 
is not necessary to use large trucks. A safe criterion 
to go by in selecting a truck is the number of horses 
that would normally be required to do the work 
expected of the motor vehicle. A 1-ton truck of good 
design will do the same amount of work as 3 horses 
in the same time, provided that conditions are 
favorable to the use of motor trucks. It is stated that 
the average work of a team of horses used for 
transportation purposes is about 20 miles a day. A 
truck can easily cover twice that mileage, and in 
emergencies 3 times the distance can be covered. 

A 2-ton truck can do the work of 6 horses in many 
lines, and in a few, such as hauling, under good road 
conditions it can do more. As a rule, a 2-ton truck 
compares very favorably with 6 horses. While it is 
difficult to give maintenance figures that will apply 
to all localities for either the upkeep of horses or for 
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Fig. VO. The breeder who takes his stock to fairs and shows by truck 
avoids the expense, trouble, and danger of infection involved in railroad 
transportation. 
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that of motor trucks, it is safe to say that it will cost 
at least $5 per day for / team capable of traveling 20 
miles. This b equivalent to 25 cents per mile. A 
consideration of the operating cost of various types 
of trucks shows that a 2-ton truck will travel 40 
miles a day without difficulty at a cost of operation, 
including depreciation, maintenance, etc., of about 
$8 per day. If the truck travels 40 miles, the cost is 
about 20 cents per mile. 



A 2-ton truck will easily average 40 miles a day; in 
fact many are making 60 miles and more. Most of 
the cost figures given in the past have been based on 
the use of gasoline as fuel; but many trucks of recent 
development operate satisfactorily on the cheaper 
products such as kerosene or distillate, "the latter 
being a very plentiful and common fuel in the_ 
western states, while the former can be easily 
obtained anywhere in this country. 



Why motor truck is displacing horse. The reason that the motor truck is dis- 
placing the horse wherever mechanical power can be used 4s that it is now un- 
profitable to keep horses owing to the increase in their cost — about 150 per cent 
during the last decade. The maintenance expenses, also, have all increased, the 
cost of feed, harness, shoeing, barn construction, and other incidental expenses 
having become greater. In spite of the increased cost, the hors2 of to-day is no 
more powerful than that of 25 or 30 years ago, when horseflesh was cheap. 
Thomas A. Edison says that the horse is the most inefficient power producer 
known and the poorest motor ever built. Its food consumption is 10 pounds for 
every hour of work and the average horse eats 6 tons of food per year. In fact, 
it consumes the entire output of 5 acres of land. Its thermal efficiency is very 
low, that is, the amount of power obtained for the food consumed is but 2 per 
cent. Compare this with the power plant of the average motor truck, which has 
a thermal efficiency of 25 per cent in most forms, and it will be evident that the 
user of mechanical power has a pronounced advantage. 



Analysis of a recent government report shows 
that a farm horse averages less than 4 hours' work 
per day, and that from tiring his efficiency is greatly 
reduced in 5 or 6 hours. A motor truck can be 
operated continuously. It has been stated that if the 
food required by the horses and mules now being 
used in the United States were raised on one large 
farm that this would have an area as large as Indi- 
ana, Illinois, Iowa, and Ohio combined. It is evident 
that in periods of food shortage this area could be 
used to much greater 




economic advantage in feeding our popula- 
tion than in providing fuel for inefficient ani- 
mal power. 

The farm horse is a contemporary of the 
spade and the scythe. The motor truck is a 
contemporary of the tractor plowing outfit and 
the automatic binder and harvester. Horses 
that are used with great care will not 
work more than half of the working days of 
the year, and if more service than this is ex- 
pected, it can be done only at the expense of 
the animals' endurance. If a motor truck is 
taken care of, it will be in working order about 
85 per cent of the time, if one considers the 
time lost in maintenance and in making neces- 
sary repairs. It should be borne in mind that 
in this period the motor truck may be worked 
24 hours a day, if necessary. Another con- 
sideration which shows an important differ- 
ence between a living organism and a mechan- 
ical contrivance is that a horse is depreciating 
in value, that is, he is growing older all the 
time, even if most of that time is spent in a 
stall. The motor truck depreciates only when 
it is idle there is practially no 
.considered 

invest- 




Fig. 71. One form of motor truck abuse is uneven loading whieh 
flattens the springs, distorts the tires, and often results in serious upsets.' 



doing^Ke is "apt^r>-lo'3e sighCfof many 
marked advantages that motor" truck has 
over the horse in the field of transportation. 



MOTOR TRUCKS AND 



TRAILERS 

As regards the comparative cost of maintaining 
horses and trucks, it has been found that, when all of 
the expenses of a light double team for 1 month were 
considered, the average miles per day numbered but 
12 and the cost per mile was 38 cents. One heavy 
double team made 10 miles per day average and cost 



64 cents per mile to operate. A 1J -ton motor truck 
averaged 36 miles per day and cost 23£ cents per 
mile to operate. A 3 -ton motor truck averaged 30 
miles per day and cost 36| cents per mile. The costs 
per ton mile (that is, per ton of load hauled one mile) 
were respectively 36, 32, and 12 cents. 



Types and sizes of trucks. It is not possible to give an opinion as to the best size of 
truck to use on a farm of certain acreage, because the nature of the work done on two farms 
of identically the same size would vary widely according to the section in which they were 
located, the character of the soil, and the possible market for the product. Some small farms 
are cultivated intensively and raise garden truck for city markets in such large quantities as 
to make the use of a motor truck imperative. Motor transportation not only insures the 
prompt delivery of perishable products, but makes it possible to seek a market farther away 
than the original one, if it is found that an unusual quantity of the same class of produce has 
been brought in, A farm producing a bulky product would require a larger motor truck than 
one of the same size which shipped its product in a more concentrated form, such as a milk 
or a poultry farm. The best way to determine the most useful size of truck is to compare its 
prospective work with that accomplished by horses, bearing in mind the fact that on many 
farms it will still be necessaiy to keep some of the animals for work that a truck is unable to 
do as cultivating, pulling mowing machines, hauling over meadows and through roadless 
fields and forests, etc. 



Types and their cost. The types of trucks available, 
their initial cost and maintenance expense, vary as 
widely as the character of work these trucks can do. 
On a small farm where no more than 2 horses are kept 
for transportation it may be possible to dispense with 
both animals and replace them with a small truck of 
about 1,500 pounds capacity. As a general rule, trucks 
having a capacity ranging from 500 pounds to 1,500 
pounds are usually converted standard passenger- 
carrying chassis that have been fitted with light 
bodies of the express type. Small trucks are generally 
equipped with pneumatic tires, and most of them 
have about the same speed as pleasure cars of equal 
power and cost but little more to operate. A light 
vehicle of this form having a capacity of 750 pounds 
will cost about 7 cents per mile to operate, this 
including cost of tires, depreciation, and interest on 
the investment, as well as the cost of fuel and oil. The 
mistake is often made by truck salesmen of quoting 
figures considerably lower than those of the actual 
maintenance cost, only such items as are apparent, as 
fuel and oil consumption and tire depreciation, being 
considered. The truck purchaser expects to duplicate 
the figures given by the optimistic salesman and is 
disappointed when he finds that the actual operating 
expense is two or three times what he has been 
expecting._ 

No figure is given for repairs in the estimates 
considered because this is an unknown factor in 
which the personal element enters. The depreciation 
considered is only normal 



wear and tear, and it is considerably lower than it 
would be if a truck were carelessly operated, poorly 
inspected and lubricated, and continuously 
overloaded. The average of a set of maintenance 
figures shows that the cost of running the average 
light truck of 

"1500pounds capacity is between 12 cents and 14 
cents per mile. Trucks having a carrying capacity of 1 
ton or more are usually built along lines that are a 
departure from those used in passenger-carrying 
chassis. All of the parts are more substantial; and 
special features of truck construction are noticed, 
such as heavy frames and springs, more substantial 
wheels and axles, the use of hard rubber tires instead 
of the pneumatic types employed on the lighter 
trucks, special power- transmission systems such as 
worm and internal gear drive and, as a concession to 
the 




Fig. 72. Modern devices for hitching an ordinary wagon to a pleasure 
car provide increased hauling capacity at minimum cost. 
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Fig. 73. A good heavy farm truck of the chain drive type 



heavier load, the less resilient springs and the solid 
rubber tires, a materially reduced maximum speed of 
operation. When solid tires are used the factor of tire 
expense is reduced, but that of mechanical 
depreciation is increased. The cost of operating a 1- 
ton truck of real truck construction will not be very 
much more than that of the converted pleasure-car 
chassis of considerably less capacity, and it is safe to 
figure on about 20 cents per mile as the operating 
cost. 

As trucks augment in capacity there is not a 
directly proportional increase in operating expense, 
because there is very little difference in the size of 
the engine used in a 1-ton truck and in one of twice 
that capacity. The increase in weight is compensated 
by gearing the truck lower and reducing its speed. In 
this way the power plant will use but little more fuel 
and oil than in the lighter truck, and instead of the 
cost of operation being twice as much for a 2-ton 
truck as it would be for one of half the capacity, the 
increase in cost is but 33' per cent., or about 27 cents 
per mile for the 2-ton job. A good 2,000-pound 
capacity truck can be purchased for $1,500. A 
reliable truck of twice this capacity may be 
purchased for approximately $2,000. Hence, it is 
economy to purchase a truck somewhat in excess of 
the actual requirements rather than one of just the 
capacity needed. In figuring the probable cost of 
operation of trucks of greater capacity than 2 tons 
one need only add 

5cents to the basic figure of about 30 cents per mile 
for each 1,000-pound increase in truck size. A 3-ton 
truck therefore would cost about 40 cents per mile to 
operate. Truck operation figures can be kept to a 
minimum if the work done is intelligently planned 
so that return trips can be utilized instead of 
bringing the truck back from market empty. The cost 
of truck operation has been materially reduced by 
many farmers who have brought supplies back from 
town for their less fortunate neighbors at a nominal 
figure rather than drive the truck home empty. 



Points of a Good Truck 

There are certain characteristics which have 
become standardized on practically all trucks of 
modern manufacture. Of the converted pleasure cars 
but little need be said here, the characteristics of the 
passenger-carrying automobile having been fully 
considered in their proper place. Practically all 
trucks, regardless of capacity, are now provided with 
4- cylinder 4-cycle engines of the water-cooled form. 
While a truck engine is similar in principle to that 
used on a pleasure car, it is considerably heavier, and 
the parts are of more substantial proportions because 
the engine is of a medium-duty type rather than of 
the light-duty, high-speed type that can be used 
successfully in passenger-carrying vehicles. The 
bearings are of greater area because they do more 
work, and the cooling system has more of a margin 
regarding heat-absorbing capacity when used on a 
medium-duty power plant. At the same time, the 
construction of a truck engine is not nearly as heavy 
as that of a tractor power plant or of an engine 
intended for stationary work. 

Position of power plant. There are two methods of 
placing the power plant relative to the operator's 
seat. In all types of commercial vehicles the motor is 
installed at the front end of the chassis, and in some 
cases it is under a hood as in pleasure cars, but in 
other designs it is placed under the floor boards or 
the driver's seats which are elevated for that 
purpose. Most of the modern trucks have the engine 
located under the hood. The advantages of the 
motor-under-the-seat location may be well summed 
up by saying that it makes possible more loading 
space for a given carrying capacity and wheelbase. 
The shorter wheelbase vehicle has advantages, if it is 
to be operated in congested city traffic, as it is more 
easily maneuvered when driving in narrow 
thoroughfares, taking corners, or backing up to a 
loading platform. The main advantage advanced for 
the motor-in-front 
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type of trucks is accessibility of the power plant, 
which may be easily reached by raising the hood. 
This feature is by no means lost when the motor is 
placed under the seat, because all average 
adjustments may be easily made by raising the 
floor boards or by opening hinged doors which are 
placed at the side of the motor compartment. Some 
makers who install the motor under the seat 
arrange the parts in such a way that they may be 
removed as units, permitting ready access to the 
motor and making for prompt removal in event of 
overhauling. In such a truck, a dash unit which 
includes the radiator, control levers, fuel tank and 
a frame for the support of the floor boards may be 
removed after a seat unit, which is separate and 
designed to fit over the dash unit when that is in 
place on the chassis, is taken out of the way. 

Combination motor truck and tractor. For farm 
use, combination vehicles which incorporate some 
of the features of the motor truck in conjunction 
with those of the tractor have been favorably 
received by farmers. The farm truck (Fig. 73) is a 
very good form for general use. It is said that it 
will carry a load of 3 tons in the wagon bed and 
that it has a drawbar for pulling plows and other 
machines requiring draft. A pulley is located at the 
front end for driving stationary machinery. The 
weight of this truck is carried on four wheels, and, 
when used as a tractor, a load must be placed over 
the driving wheels to secure proper traction. The 
machine is spring-mounted and is adapted to 
speeds ranging from 3 to 15 miles per hour. It may, 
therefore, be used for a wide variety of work. The 
wheels may be provided with solid rubber tires for 
ordinary road use or with a series of wooden plugs 
to adapt the tractor to field work. Traction on soft 
ground may be secured by an extension rim having 
a number of 
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mud lugs attached, these being so fastened to 
the wheels that they will automatically grip the 
soil when the wheels sink to a certain depth. A 
machine of this nature will haul grain, hay, stock, 
milk, fruit, vegetables, or any kind of farm 
produce to the market, and it will bring back coal, 
lumber, fertilizer, or any other kinds of 
merchandise needed by the farmer. Provided with a 
40-horse-power motor, it has sufficient tractive 
power to pull three 14-inch plows and a harrow in 
ordinary stubble plowing and will complete an 
acre per hour. It will pull 2 discs or 2 spike 
harrows, 

2seeders, 2 binders, corn planters, a road grader, a 
train of loaded wagons, or any other machinery 
that does not require a draft greater than that 
furnished by 10 horses. A general-purpose machine 
of this character is a valuable piece of equipment 
for both small and medium-sized farms, as it will 
not only haul loads of all kinds in its wagon bed 
but also can be used for field work to some extent 
and serve as a portable belt power plant when 
desired. 

While the conventional rear-wheel-drive truck is 
adequate for fully 75 per cent of hauling 
requirements, there are conditions where the use of 
a 4-wheel-drive truck would be advisable. In this 
machine all 4 wheels combine directive as well as 
tractive functions, which means that they are all 
movable for steering purposes and are driven by 
the engine power for transmission purposes. 
Inasmuch as a separate brake is provided on each 
wheel and a special form of differential is 
employed that delivers the power to the wheel 
having the greatest traction, it is hardly possible 
for this truck to become stalled in mud or sand, 
and it is practically impossible for it to get out of 
control. The four-wheel- drive principle is 
especially valuable if the truck is to be used for 
hauling trailers or for doing other drawbar work. 
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Fig. 74 Truck chassis of medium-duty, shaft drive, V. ton type. Pneumatic tires are a great advantage in hauling 
eggs, fruit, and other easily injured products 
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A very popular form of truck tractor has the 
conventional front-wheel construction, but has the 
rear traction members in the form of 2 endless 
treads or flexible steel tracks passing over wheels 
and therefore lays its own road as it goes along. 
These treads offer a much larger area of contact to 
support the weight, and for that reason they are 
much better suited for work on soft ground than 
the usual truck wheel would be. There is 
considerable mechanical friction, and this form of 
drive is suited only to low-speed vehicles 
intended 



for use on the field rather than on the road. 
Various attachments for the conversion of low- 
priced pleasure-car chassis into trucks of 
'1500to 2,000 pounds capacity are marketed, and 
when these are used it is possible to obtain a 1-ton 
truck by such conversion for less than $700. 
These attachments can be regarded only as a 
makeshift, however, and the converted job cannot 
in any sense of the word be considered equal in 
strength, durability, or reliability to specially 
designed trucks intended for commercial work 
only. 
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Fig. 75. Truck chassis built on pleasure car lines, for light and relatively fast farm work. Compare with Fig. 76 



The best truck to buy. The best type of truck for the farmer to buy is one built on 
truck-engineering principles rather than the types that follow pleasure- car practice. 
There is a wide range of body designs for the farmer to select from. For general use, the 
express-type body is perhaps the most useful, but for trucks of more than 2 tons capacity 
the writer would recommend a platform-type bodj* to which the type of siding best 
adapted for the work in hand may be easily attached. For certain work, such as hauling 
farm machinery, stationary engines, etc., stakes would be all that would be needed. High- 
rack sides or express-bod}' panels could be easily installed in place of the stakes and in 
the same sockets. The former could be used in transporting relatively light but bulky 
produce, while the latter could be used for the heavifepmaterials such as coal, fertilizer, 
etc. By having detachablebows, as on an army .jjggjm; and by having sockets to receive 
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This enables one load to be hauled while another is loaded or 
unloaded. 




The motor cycle is a splendid emergency work vehicle, but it often renders its greatest service 

as a source of pleasure 




While the automobile is primarily a pleasure vehicle it often becomes invaluable in supplementing the 

farm's work-horse power 



The Modern Motor Vehicle Has Won Its High and Permanent Position in the Farmer's Esteem Because of Its Dual Purpose Nature 
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The logical place for the truck is on the road, where long, heavy hauls, in order to be profitable, 

must be made swiftly 
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But here, as in the automobile, elasticity of usefulness makes it available for occasional field 

work as well 

The Better the Farmer Knows His Machines and Vehicles, the Farther He Is Able 
to Extend Their Range of Usefulness 

ro 
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does not provide proper housing facilities for his 
motor trucks will have to pay maintenance and 
repair charges out of all proportion to the work 
accomplished by the machines. An automobile 
contains considerable machinery which may not be 
exposed to the weather with impunity, as serious 
trouble will develop in the ignition and carburetion 
systems if these become water-soaked. Brightly 
polished metal parts will rust, and dampness will 
cause corrosion or rusting of parts that will not 
function properly unless they are clean. 

Truck should have special garage. Any farmer 
investing in a motor truck should provide a special 
garage in which it can be properly cared for, and 
should not house it in any shed or stable as he has 
been accustomed to do with his other rolling stock. 
A motor truck must be cared for. From costly 
experiences in the past, the farmer who neglects 
his horses knows what to expect. Many believe 
that inasmuch as a motor truck is machinery it 
needs no care. It has been stated that the chores 
incidental to keeping a horse in condition consume 
about half an hour per day per horse, which is 
equal to about 20 full, nine-hour days in a year. 
This same amount of time intelligently spent in a 
motor-truck upkeep will enable the user to obtain 
reliable service from a machine that may replace 
from 3 to 8 horses. The garage for the motor truck 
should be well- 




Fig. 78. Convertible body attached to a light truck. This 
basket rack body, especially fitted for hauling fruit and truck 
crops has a one-ton capacity. 

lighted, have a concrete floor, be provided with a 
workbench and a complete set of tools for proper 
truck upkeep, and must be dry. If the motor truck 
is kept in such a workshop the work of upkeep 
will be pleasanter. If a truck is kept in a 
tumbledown, leaky shed or outhouse there will be 
no inducement for working on it. Many odd jobs 
can be done on rainy days, if the truck is properly 
housed. All of the tools used in motor-truck 
upkeep are equally useful in the repair and 
maintenance of other farm machinery, so that the 
amount invested in a complete mechanical 
equipment is money well spent, and the returns are 
usually large when compared with the investment. 



Wliat Trailers Are and How to Use Them 

The capacity of any automobile can be greatly increased by using a trailer, and on 
many small farms the indispensable pleasure car can be utilized to good advantage and 
made to do useful work by using it as a tractor for pulling a trailer. There are 3 forms of 
trailers devised for use with automobiles. The simplest of these is the 2-wheel form which 
can be attached to the rear end of any pleasure car and which will easily carry loads 
ranging from 500 to 1,200 pounds. The wheels are placed at the centre of the body and 
will carry practically all of the load, if it is properly distributed so that the towing tongue 
or fastening is not loaded to any appreciable extent. These small .trailers use artillery-type 
wooden wheels with solid rubber tires, and good springs, so that the trailer will ride easily. 
A small model, which has a capacity of 800 pounds, has a solid panel body, 51 by 72 inches 
with 10-inch high sides, and a 6-inch flare board. It weighs about 275 pounds. A 1,200 
pound model has a stake body 4 by 8 feet with removable side and end gates. This larger 
trailer weighs about 350 pounds. In order to facilitate attachment automatic couplers are 
used which can be attached or removed in a few seconds. 

- The semitrailer type has but 2 wheels, and cannot be used without specially built tractors 
to support the front end. A very practical form of fifth-wheel arrangement is marketed 
which may be carried on the chassis of a light pleasure car when the rear portion of the 
body is removed, and with this combination the ordinary forms of farm wagons may be 
hauled by merely removing the front wheels and axle at the ldng bolt and attaching the 
king bolt to the special table, which permits of universal action, carried on the tractor. 
Special automobiles of short wheelbase pattern are used and are employed purely as a 
tractor unit. 
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For example, a truck chassis that would 
r / carry only 3 tons will haul nearly twice 

\ Y f,. ,, that weight if it be employed as a semi- 
&Z\]j%Jf i'A trailer-tractor combination. 

Another form of trailer is a 4-wheel 
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wheels will track when rounding cor- 

Fig. 79. With a two-wheeled trailer one can carry an extra ners . JhiS is a Very Useful feature, 
load to or from town, or all the equipment needed for a ten . . . ■ > ■ <• 

days' camping out vacation. making it possible to use several 01 

_ these substantial trailers so that they 
will form a road train behind any motor track or tractor providing the 

required draft. With this construction, the trailers carry a ^ the load, and the 

towing truck is called upon to carry only that portion of the weight which is 
loaded into the body to secure adequate traction. In the semitrailer form it is 
evident that a portion of the load must be supported by the tractor rear wheels, 
so that what we really have in this combination is a 6-wheel automobile so 
jointed in the middle that the front and rear may assume different angles to 
make steering easier or to compensate for inequalities in the road surface. 

What a truck can haul. The amount of load a truck can haul on a trailer 
depends entirely upon the road conditions, and as a general thing it may be 
stated that any truck of good design will pull over reasonably good level highways, 
a loaded trailer having the same capacity as the rated load of the towing truck. 
Of course, on sandy roads or in country where there are many hills it would not 
be possible to use a trailer nearly as heavy as could be employed under favorable 
conditions, and it is conceivable that motor trucks may be employed under such 
conditions that would make it impossible to use a trailer. Considerable judg- 
ment is needed in this regard, and before purchasing a trailer of the heavier types 
it will be well to consult somebody familiar with motor tracks to make sure that 
the truck mechanism would not be unduly stressed if a loaded trailer were at- 
tached to and drawn by the track. 

Some track manufacturers have provided towing hooks and drawbar attach- 
ments and have strengthened the frame construction so that trailers may be 
used without injuring the towing-vehicle chassis. Certain road tractors have 
been contrived which are designed especially for trailer work. Some have 
winch attachments driven by the engine so that they can pull the loads slowly 
over poor roads and over grades where the track would not have sufficient trac- 
tion to haul them in the conventional manner. There is considerable difference 
in the road resistance of a good asphalt or hard gravel road, which will range 
from 25 to 50 pounds drawbar pull pel' 
ton to be moved, and an ordinaiy coun- 
try sand road, which offers such resist- 
ance that 150 pounds pull per ton is 
needed, or a soft dirt road or one hav- 
ing sand 2 or 3 inches deep, which will 

necessitate a drawbar pull of 275 to 300 r'~c/ ; 3i ,J 

pounds. Chain-drive or internal-gear, £L» 
double-reduction, axle-driven tracks are ^nDrwCikr, . ' r A s A r 

much better adapted for towing trailers 

than thOSe provided With WOrm drive. Fig. 80. A device for hitching up a number of trucks or wagons. 

The essential parts are shown in black. 



Fig. 81. The tractor is not going to replace the horse — entirely; but when nearly as much work as can be done by two men and 
eight horses (as shown here) can be done by an outfit such as that shown in Fig. 82 below, and in less time, it is fitting that the 
farmer should realize what the machine has to offer 



CHAPTER 6 

The Farm Tractor 



By Raymond Olnev, Editor of "Power Farming, " who was born and reared on a farm in New York State and 
later graduated from the mechanical engineering course of Cornell University. He then spent a season on a tractor 
experimental farm in the Middle West as tractor operator, attempting to determine to what extent a tractor is 
practical and economical for general-purpose farm work. Later he took a post-graduate course in agricultural 
engineering at the Iowa State College, at which time he was also employed as assistant in agricultural engineering 
of the Iowa Agricultural Experiment Station. Still later he spent a year and a half as power-farming expert for one 
of the large tractor concerns, and for the past 4. years has been engaged infarm-paper editorial work, specializing 
on the application of mechanical power to farming operations . — Editor. 



^yiASONS for the tractor. There is a real need on a very large percentage of 
J% American farms for the farm tractor. While it is not yet a perfect machine, 
there are several makes that are giving satisfaction. In spite of many weaknesses 
(which are naturally to be expected in any new machine), the tractor has proved 
itself sufficiently successful so far, and it is quite generally recognized as having 
come to stay. Machines are now being purchased each year by the tens of thou- 
sands, and this leads to the conclusion that there is a great, actual need of them. 

The world need of an unfailing supply of food has resulted in a need of more 
power to produce it; and, because of labor and other conditions, farmers have been 
forced in thousands of cases to buy tractors to maintain the ordinary volume of 
production on their farms, to say noth- 



ing of increasing it. The production of 
food in the United States has not kept 
pace with the growth in population. 
During the past 10 years our population 
has increased about 29 per cent, while the 
production of wheat and com has re- 
mained practically stationary, and that 
of meat has actually declined. Thinking 
men are beginning to recognize that me- 
chanical power in the shape of the trac- 
tor is needed to help farmers increase 
production in proportion to the increased 
need of food by our own population, as 
well as that of foreign countries. 
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The supply of horses and mules in this country 
eted to some extent by the World 
reatly increased 
ction, is 
have 




Fig. 83. A thoroughly efficient, correctly designed tractor, 
when rightly adjusted, should carry on its work under normal 
conditions without the need of man's guidance. 



The tractor and farm labor. Probably the 
strongest evidence of the need of the tractor is the 
solution — partial, at any rate — which it seems to 
offer of the farm labor problem. It is not by any 
means a cure-all for the labor shortage, but it has 
certainly been the means of bringing relief to a 
great many farmers. Since purchasing his tractor, 
a certain farmer and his son have done the farm 
work more easily than ever before, and without 
hired labor except possibly for a few days at rush 
times when extra hands are always needed. This 
experience is similar to that of thousands of 
tractor owners. 

The tractor makes it possible to get along with 
less help, because with the machine one man can 
direct easily and efficiently much more power 
than he could if he were using horses. A tractor 
that pulls 4 plows requires but one man for plows 
and all. The same plows pulled by teams would 
call for at least 2 men, and possibly 3 or 4, 
depending on whether the units were of 1 or of 2 
plows each. For some jobs, particularly harvesting 
grain, one man is needed on the tractor and one on 
the implement or machine that is being hauled — 
in other words, an extra man is required. But this 
extra labor is being gradually rendered 
unnecessary, by improved attachments which 
enable the operator to drive the tractor from the 
seat of the implement being used. 



expferrsfvS'"t5Sn , hd(i'ses, while in others 
it has been cheaper. The expense varies, 
depending on a great many conditions. An 
advantage of the tractor, particularly at a time 
when there is an unprecedented demand for farm 
products, is that it can be produced quickly in 
large numbers; the annual output is even now 
reckoned in tens of thousands. 

The tractor and better farming. Farmers who 
own tractors, with but comparatively few 
exceptions, are agreed that the 



Fig. 85. 



-And then hitched up as a stationary engine to 
shred, thresh, or bale it 



machine enables them to do better farming. There 
have, of course, been many miserable failures, but 
these were not due entirely to the tractor. It is a 
fact that a suitable machine in the hands of a good 
manager will, especially in such work as plowing 
and preparing the seedbed, do better work than is 
possible with teams. If one is careful to get a 
machine that has plenty of power for the number 
of plows used with it, he can plow deeper than he 
would care to with horses. In disldng and fitting 
the ground for a crop, which is usually horse- 
ldlling work, the implements may be adjusted and 
operated to do the work as it should be done 
without having to fear that the tractor is being 
overworked, provided, of course, it is not over- 
loaded. 

It is not alone the concentration of power in the 
tractor that enables one to do better farm work 
with it. The fact that, as a rule, the machine 
permits of doing the work at the 



Fig. 84. The tractor may be used in harvesting a cmo— 
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right time, when soil, weather, or crop condi- 
tions are just right, is a still more important 
factor. The work can be done at the right 
time, because the tractor usually works faster, 
in all kinds of weather, than horses, and, 
where desirable, it can be worked night and 
day by providing two shifts. 

While the farmer may be able to do better 
farming with a tractor, the fact that it supplies 
no manure witli which to keep up the fertility 

of his land must not be lost sight of. Further- Flc- 87.- Disking and seeding at one operation means 
more, the wear arid tear on implements used maximum results just when they are most essential 
with a tractor is greater than with horses. 

These are important factors that prospective n°t a few instances the attempt has resulted 

in disaster. Under no circumstances should 



tractor buyers must consider. 

Tractor enthusiasts have a great deal to say 
about the tractor permitting the farmer to handle a 
larger acreage with the same amount of labor. 
While this can be done successfully under good 
management, in 




Fig. 86. A small tractor is a great help in caring for farm roads 



it be undertaken if it involves lowering the 
quality of the work done, which too often 
has been the case. 

The tractor and larger farms. It is 
true, however, that already the tractor has 
resulted in a tendency toward larger farms. 
In this connection a statement of Arnold P. 
Yerkes, assistant agriculturist in the United 
States Department of Agriculture in charge 
of tractor investigations, is of interest. He 
says: "The introduction of labor-saving 
machines has a tendency, other things re- 
maining equal, to increase the size of our 
farms. This has always been true in the 
past and undoubtedly will be true in the fu- 
ture. Our investigations show that the 
tractor is having a decided influence in this 
dir£{$£ji^.A. j .^|arge percentage of farmers, 
af%r __pug^asjr{|_"^a.. tjag^rit, increase the size 



Tractor and 

Much as the tractor is needed on a very large- pereeMage ^|fe^^^^^.»finie 
will probably never come when horses will cease to" be- n%ed&4r^^^^^0^)em^.. 
In other words, the tractor has come to supplement animal pow'er^ hot^o- 'displace 
it. There will no doubt be fanns where horses can be dispensed with practically 
entirely; but these will be very few, and they will not be fanns where a diversity 
of crops is grown. 

There is need for both the horse and the tractor on most farms, as there is 
work for which one is better suited than the other. There are certain kinds of 
work, especially the light jobs, in which a team of horses is more flexible or other- 
wise better adapted than tractors as at present designed. In such work as plant- 
ing and cultivating rowed crops, and in haying operations, such as mowing, ted- 
ding, and raking, horses are more suitable than most tractors; although there are 
a few machines on the market which are specially designed for the purpose, and 
which are proving very successful, par- 
ticularly for planting and cultivating. 

machines 
isider- 
Cdone 
v. of 

the horse. 

But even with new designs of trac- 
tors that are practical and economical for 




FIG. 88. The caterpillar type is especially valuable for fitting 
low, moist, soft land earlier than horses could perhaps work on 
it. 
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Fig. 89. This tractor and this team are hauling the same amount of machinery, but the tractor can haul it for a longer time, can 
drive other kinds of machines between harrowing jobs, requires far iers space and care when not in use and, ordinarily, will work 
day after day, in any weather without, needing rest. 

light work, there is still a place on the farm for the horse, for even in the case of 
tasks to which a tractor is suited, it is not good economy to use it for light work 
that teams will do just as easily, cheaply, and quicldy, inasmuch as the teams 
have to be fed and cared for whether they are worked or not. while the tractor 
consumes fuel and oil only when it works. 

Advantage of tractor over horse. Where the tractor has a distinct advantage 
over the horse is in heavy work; and one of the greatest things that can be said 
in its favor is that it is a very practical, effective means of relieving horses of the 
drudgery of farm work. Frequent stops for rest are always necessary in plowing 
and other heavy work when teams are soft in the spring or when the weather is 
hot. But with a tractor these are not requisite; for the machine never gets tired, 
and, if the work has to be rushed, the engine can be worked 20 hours a day as 
well as 10. The special advantage in this is that, when putting in a crop, for 
example, the owner of a tractor can make the most of favorable soil and weather 
conditions by working his outfit double time. 

If on eveiy farm there were kept as many horses as were required to furnish 
sufficient power at certain rush times, on the average farm there would be several 
head more than would be needed most of the time. Except for a few weeks each 
year, these extra horses would be an expense to the owner. It is the fact that 
more power is needed on most farms than is available, and here is where the trac- 
tor has solved many a perplexing problem. The tractor takes the place of these 
extra horses, and while not working it is no expense to the owner. An Indiana 
farmer on being asked how many horses his tractor displaced, said: "None at all. 
I did not buy it with that purpose in view. I wanted it to take the place of those 
animals I did not have and which I seriously needed, especially for the short, 
heavy season of spring plowing and fitting the ground for seeding." 

The following is from a summary of reports received by the United States 
Department of Agriculture from 200 

Illinois tractor owners, and represents 
the general opinion on the relative use- 
fulness of horse and tractor: 

"The tractor has not displaced 

hors^^^^^^^^^^^n^^^rrrirr^^^^^x^ 

pletes if wrjhipit^p(^|5^^^j||^gr 

:es at the fanner's Co mm and a* eumpiffbd. wiih-ihat of a year's fuel 
lor a typical s-io oil nTVlAHT,f i n 

tractor* , (International Harvester Co.) Kirge cUROUirb 01 pOWHT WlkH H66G6CI. 




THE FARM 

TRACTOR 
The tractor and the horse-raising 
industry. Because the tractor can re- 
lieve the horse of the drudgery 
work, and do this work better, 
many have felt 
tendency to injure 
industry. On the 



of farm 
quicker, 
that it 
the 
con- 



and cheaper, 
will have a 
horse-breeding 

trary, there is evidence that the trac- 
tor is tending to stimulate the produc- 
tion of good horses. In many cases 
the combination of a tractor and brood 
mares for use on a farm has proved a 
practical and profitable one; the trac- 
tor relieves the mares of the heaviest 
farm work and makes possible the rais- 
ing of better colts. Hoi'ses are money- 
makers for farmers; they are not a 
dead expense, as some tractor enthusi- 
asts would have the public believe. There is no reason to suppose that the 
horse will not continue to be an important source of farm power. 
The tractor has its advantages over 

8 Horses in 8-16 oil tractor 

one year in 100 days 




Fig. 91. How horse labor is distributed on a typical 200-acre 
com belt farm. Though the use of the team may be limited by 
weather, etc., its upkeep continues with little or no reduction. 
(Farmers' Bulletin 719.) 




a time. Yet it 
self as does the 
products of the 
as well as grain, 

FIG. 92. 8,000 horse power hours can be delivered by 8 horses Tfip tmptnr Viii« 



the horse, and vice versa. It is not 
subject to death, and if it breaks 
down, it can be replaced piecemeal for 
cannot reproduce it- 
horse, nor convert the 
farm, cheap roughage 
into power and fertility, 
not yet reached the 



in one year; and by an 8-16 oil tractor in 100 days. On this basis 

alone, there is but one choice possible. (International Harvester »y stage Where it is aS reliable as the horse. 

Co.) te 

Conditions that Make the Tractor Practical and Economical 

The natural question of most men considering the purchase of a tractor is: 
When is it practical and economical to own one? There are, of course, a number 
of conditions, any one of which might justify the buying of a machine. But in 
most cases it is the need of more power that first raises the question of whether 
to buy or not to buy. Whether this need and several others will warrant invest- 
ment in a tractor is a matter that the 
farmer must decide for himself. 
The over-enthusiastic tractor sales- 
man may advise selling off some of 
the horses on the farm to help pay for 
the tractor. This may not be the wise 
thing to do, especially if the tractor is 
being bought to furnish additional 
power. Displacing some of the horses 
is not necessarily essential to make 
the tractor practical and economical. 
On most fanns there are none too 
many horses in the first place, and the 

problem Of extra power may be Solved fig 93. a two-row tractor cultivator, capable of 

.£ TT •/? 1 A considerable speed variation and careful work along the 

by buying a tractor. However, if the crop rows. 
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tractor is adapted to a variety of work and will furnish cheaper power, some of 
the horses may he dispensed with. Conditions vary so widely on different 
farms that it is impossible to lay down any hard and fast rule on this point. 




Fic. 94. Testing out a tractor to show its flexibility and resistance 
to unusual strain 



Labor shortage. A shortage of labor 
might decide the question of the economy 
of buying a tractor, especially on the larger 
farms. If it were impossible to get sufficient 
help to handle the teams, one man and a 
tractor outfit could take the place of several 
men and teams, especially for such work as 
plowing, harrowing, and seeding; and instead 
of curtailing his farm operations, this arrange- 
ment might even enable the farmer to extend 
them. If the tractor should enable the farmer 
and his family to do as much work or more 
at less expense than when he relied upon hired 
help and horses entirely, it would be an eco- 
nomical investment for him. 

Size of farm. For a tractor to be prac- 
tical and economical, the farm must be of 
sufficient size to make it pay, and the lay of 
the land must be suitable for tractor use. 
Some farmers have found that they can make 
a tractor pay on 50 acres, but such cases are 
very few. Other tractor owners are of the 
opinion that a farm should be from 200 to 
300 acres in extent to make power farming 

pay. The power re- 
quirement and many 
other conditions are 
so variable on differ- 
ent farms, that it 
would be impossible 
to say that one must 
have a certain, defi- 
nite acreage under 
cultivation to make 
a tractor a profitable 
investment. If on 
any farm consider- 
able additional 
power is needed, and 
■ if the tractor can be 
w imii ■ 
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used on an average 
Fig. 95. Tractor hitch for 2 days a year. Or plows and a 
peg-tooth harrow Close to that, other 



conditions being fa- 
vorable, it i.-, pretty 
safe to say that the 
employment of the 
machine will prove 
both practical and 
economical. 

Many farmers 

have bought tractors 

more for the novelty 

of the thing than 

anything else, and 

the result has been 

failure. Buying 

tractor means a big c-rsu BO lt 

investment for the Fig. 95. For 2 p!ot.*s and a 

average man, and disc harrow 

under no circum- 
stances should he put his money into one 
unless he is sure that he can make it pay 
— and pay better than farming with horses 
alone. 

A tractor is neither practical nor economical 
on a farm that is very hilly. Just how hilly 
a farm has to be to make it impractical can 
usually be found out quickly enough by trying 
the tractor out on the hills before the pros- 
pective purchaser places his order. 

One of the principal objections to most 
tractors is that they do not have enough 
reserve power. They will pull their stipulated 
number of plows very satisfactorily on level 
ground, but when they come to a grade, the 
pull required is increased considerably, and 
the load may become so great as to make it 
necessary to pull out a plow or two. The 
power required in a tractor to do good work 
on hilly ground may be so great that it would 
not be practical to attempt to use one. Also, 
the hills may be so steep that it would be 
impossible to use a tractor owing to the 
difficulty of keeping it right side up. An- 
other problem in this connection which tractor 
designers have not 
yet entirely solved 
is the proper type of 
wheel lug that will 

effectively prevent A-STROKG WIRE 

tractors from slip- 
ping sideways when 
used on hills, al- 
though the track- 
laying or caterpillar 
type of machine has 
proved very success- 
ful in this respect. 

Type of farming. 
The type of farming 
followed will deter- 
mine to some extent 

Whether or not one Fig. 97. For 2 disc and 2 peg-tooth 

harrows 
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would he justified in purchasing a tractor. As a 
genera) rule, where there is a considerable amount 
of plowing and other heavy work, to which a 
tractor is well adapted, and provided other 
conditions are favorable, it is sale to say that a 
tractor can be made an economical investment. 

When the tractor first came into use to any 
noticeable extent, it was used almost entirely on 
the large grain ranches of the West. For the most 
part, the tractor (and this includes also the larger 
machines) is better suited to grain growing than 
any other type of farming. This is due principally 
to the fact that the types of tractors developed thus 
far, can, with but few exceptions, be easily adapted 
to practically all of the implements and machines 
needed in grain farming. Suitable engine-gang 
plows have been developed, and by means of 
hitches designed especially for the purpose, discs, 
drills, binders, etc., can be conveniently and 
satisfactorily used with a tractor. In fact, there are 
scarcely 
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Fig. 98. Hitch for 3 peg-tooth harrows abreast 

any operations connected with grain farming that 
the machine will not perform economically. The 
writer has even used it for hauling bundles from 
the shock to the thresher. 

In the case of general, farming, while there are 
more limitations in the use of the tractor than in 
grain farming, whether or not it would be economy 
for a farmer to own one would depend upon 
nditions, principal of which, as pointed 
iii the possibility of using it for a variety 
tails and keeping it busy a reasonable 
days each year. 

\the chief complaints that farmers 
smaU-'to medium-sized farms make, with 
mW designs of general- purpose 
* Hts thaj^ they are not adapted to the 
OTBTpwed crops. This is a serious 
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great many cases. In view of this 
an who is considering the 
ctor must have sufficient work 
aside from cultiviating to make it profitable before 
he decides to invest. The tractor will, in many 
cases, under these conditions, relieve the teams of 
other work, so that they can be kept busy 
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FlG. 99. Hitch for 3 disc harrows abreast 
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cultivating most of the time, at least when 
cultivation is necessary. 

Though there are some makes of small 
tractor that are well adapted to cultivating, 
as well as plowing "and other general farm 
work, there is still considerable doubt whether 
a tractor that gives maximum satisfaction for 
general work can be equally satisfactory for 
cultivating. 

For a tractor to be practical and economical 
for fruit farming, the principal consideration 
is suitability of type. The machine must 
be built low, so that it can work fairly close 
to the trees, and pass under the branches 
without doing serious damage. The fact 
that the tractor can be used very satisfactorily 
with discs and other types of harrow makes 
it a very practical machine for orchard 
cultivation. If it is properly designed, it will 
work among the trees to much better advan- 
tage than teams. 

The owner and operators. All other 
conditions being favorable, if the owner is 
not a fairly good 
hand with machin- 
ery, or if he is a poor 
manager, the tractor 
is quite apt not to be 
an economical in- 
vestment for him. 
With the right 
management, how- 
ever, there is proba- 
bly only a very 
small percentage of 
farms in this coun- 
try, on which a trac- 
tor will not eventu- 
ally be both practical 
and economical. 
While the present- 
day machines are 
profitable invest- 
ments for a large 
number of farmers, Fig. 1 
needed a loader's 
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Fig. 101. Hitch for 2 spring 
tooth and 2 peg-tooth harrows. 



more suitable type 
as well a.? machines 
of better design and 
construction, before 
the economic value 
of the tractor to the 
great body of Ameri- 
can farmers becomes 
established. But the 
limiting factor in any 
case is the "man be- 
hind." There are 
some men who, with 
the crudest and most 
poorly-built tractors 
on the market, have 
been highly success- 
ful in their power- 
fanning operations, while others with the 
best machines obtainable have failed com- 
pletely. 

The farmer who is on the point of buying a 
tractor must remember that it is very different 
from the ordinary run of machines, and that to get 
even fairly good service out of it requires more 
intelligent care and operation than with any other 
piece of farm equipment. This is due to some 
extent to the fact that tractors are still in the early 
stages of development; as they are improved they 
will become more reliable and require less 
attention. Herein lies the reason why running a 
tractor is not a job for either a young boy or an 
inexperienced man. On many farms the owner 
himself or a grown son will handle the tractor, and 
if he has taken the pains to get the instruction 
necessary to handle it properly, he should have 
very little 




Fig. 102. A tsndem hitch for 
disc and peg-tooth harrows. 



difficulty, provided 
the machine is a good 
one. 

On the other hand, 
a large number of 
farmers must depend 
on hired help to run 
their tractors, and in 
many cases this help 
will be extremely in- 
competent. Under 
such conditions, the 
purchase of a trac- 
tor may be of ques- 
tionable advantage, 
for success with it is 
not to be had with- 
out efficient opera- 
tion. An incompetent laborer may abuse a 
team and still get fairly good work out of it, 
but to abuse or neglect a tractor usually 
means disaster at the very start. 

"Is the tractor a practical and economical 
investment for the tenant farmer?" is a question 
that is often asked. As a general thing it can be 
answered in pretty much, the same way as for 
men who own their farms, as outlined in 
preceding paragraphs. If one is a good manager 
and not in that class of renters who change their 
location every year or so, and if other conditions, 
such, as size of farm, type of farming, lay of land, 
financial standing, and so forth, are favorable, he 
will probably find a tractor a paying investment. 
But if it is necessary for the farm owner to 
consider very thoroughly every angle of the 
proposition before buying a tractor, it is doubly so 
for the renter. 



Putting the Tractor to Work 

One of the questions that the fanner will probably ask before buying his tractor is, 
what kind of work will it do on my farm? As already pointed out, the extent to which it 
can be adapted to different operations will, of course, deter min e whether or not it will be 
a profitable investment. To give one who is t hinkin g of buying a tractor an idea of what 
can be done with one, the following list of the more important uses to which tractors have 
already been put, should be helpful: 



Plowing 
Disking 

Hauling harrows 
Soil packing 
Leveling land 
Seeding 

Planting and listing corn Cultivating rowed crops 
Hauling corn binders and pickers and silage 
harvesters Filling silos 

Husking and shredding and shelling corn Grinding 

feed Cutting fodder 

Planting and digging potatoes Mowing 



Raking, tedding, loading, and hauling hay 

Hoisting and baling hay 

Hauling grain binders and headers 

Combined harvesting and threshing 

Hauling sheaves to thresher 

Driving grain separator 

Elevating grain 

Hulling clover and alfalfa 

Threshing beans 

Road hauling 

Grading, rolling, and dragging roads Driving 
lime pulverizers and concrete mixers Hauling 
lime spreaders and manure and straw spreaders 
Harvesting beets Clearing land 



THE FARM TRACTOR 



63 



Sawing wood 
Logging _ 
Driving sawmills 
Pulling fence posts 
Stretching wire fence 
Digging and filling ditches 
Drilling wells 



Pumping water 

Moving buildings 

Driving the farm powerhouse 

Hauling spray rigs 

Excavating for basements, pits, etc. 

Digging nursery stock 

Drilling holes for blasting. 
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Tractors have actually performed all the operations in the above list, and in a 
satisfactory manner as far as the mechanical operation itself is concerned. This 
does not mean, however, that each one was necessarily a success from an eco- 
nomical standpoint. Very often tractor owners, and especially the more irrespon- 
sible members of the farm force, will use the tractor for work that a team would 
do more easily and more economically. 

In going over the list of uses, one tractor owner will decide that it is best to 
do certain operations with teams and others with the tractor, while another owner 
may decide differently. Just how far the individual owner can go in adapting 
his machine to a variety of work varies with conditions, and this is a problem that 
depends largely upon his own initiative for solution. This is not so important, 
however, as it is to know that the 
machine will perform practically and 
economically a few of the more impor- 
tant operations, such as plowing, disk- 
ing, harrowing, seeding, packing, har- 
vesting, threshing, etc. 
The tractor for plowing. Plowing 
is by far the hardest of all farm work 
for horses, and it is the sort of drudgery 
for which most farmers need a tractor. 
In view of this, it is indeed fortunate 
that on the whole the tractor is better 
adapted to plowing than any other 
fann operation. It is also a fact that 
a good tractor outfit in the hands of a capable man will, almost without excep- 
tion, do a much better job of plowing, and do it in less time and at less expense, 
than horses. This advantage of the tractor is realized by power farmers more 
when plowing for winter wheat or in the spring when the season is late and the 
work is rushed. It is entirely conservative to say that there is a fairly large 
percentage of farms in this country on which a tractor would be a profitable 
and economical investment if used for plowing alone. 

To get the most out of his investment, however, a fanner should not be satisfied with 
maintaining a single-purpose machine, or one for which only a few uses can be found at 
the most. The tractor should be put to work at as many different tasks as it will perform 
quicker, easier, and cheaper than horses. 

It is well before buying a tractor to make a study of the field and belt-power 
operations on one's farm that require power for their performance, and decide as far as 
possible how many of them can be done best with the tractor. With these different 
operations in mind, it will be easier to select a type and size of machine that will be suited 
to one's needs. As tractors become more generally used and as methods of using them are 
improved, the selection of the right machine will gradually become less difficult. 

In view of the fact that farming with a tractor is very new, relatively speaking, the 
progress that many owners have already made in successfully putting their tractors to 
different lands of work is remarkable. For example, a farmer in 
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Fig. 103. A wheel and axle hitch for four seeders 01 other similar 
machines 
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Cherokee County, Iowa, says: "I have done everything on my farm with my tractor, 
except planting and cultivating com, and the quality of work in each instance was better 
than that done with horses." _ A farmer in La Salle County, Illinois, uses his tractor for 
doing practically all kinds of field work (also excepting planting and cultivating corn), 
and he says that he can do it to far better advantage than he could with horses. His 
engine enables him to work faster, or to work on plowed ground with a disc and harrow, 
which is killing work for horses. This man has found by experience that there are some 
things a tractor is not capable of doing well. He considers it should be used only for 
doing those things which a horse should not be called upon to do anyway, that is, the 
heavy work on the farm. 

Another Illinois fanner who has used a tractor 4 years, says: "The tractor is capable 
of doing a great deal more work than is commonly supposed. If it did nothing more than 
merely plow the ground, the great burden would be lifted from the horse, and would 
leave him much fresher and better able to do the remaining work of preparing the 
seedbed, planting, sowing, cultivating, and so on." Right along this line an Ohio power 
fanner says: "A farmer who does not own a tractor can scarcely have any idea of the 
many uses one can find for it. I would be completely lost now on a medium-sized farm 
without my engine." 



Field Uses for the Tractor 

Fitting and seeding. Some farmers after 
plowing their land with the tractor use their 
teams for disking and putting it in shape 
for seeding or planting, while others use the 
tractor for both fitting the ground and seed- 
ing. If there is other more important work, or 
work that the tractor can do easier and better 
than teams, or if there is not a great amount 
of seeding to be done, and if the teams need 
exercise and the work is not too hard, it may- 
be more desirable to use them for fitting and 
seeding. Again, if the land is very hilly or 
if the fields are so small and irregular in shape 
as to require frequent turning, it may be 
preferable to do the fitting and seeding and 
the plowing as well with teams. As a general 
thing, however, land that can be plowed 
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Fig. 105. Tractor hitch for 3 
seed drills 



Fig. 104. Tractor hitch for a 2-row lister 



more easily and economically with a tractor 
than with horses can usually be fitted and 
seeded more economically with the tractor. 
One of the principal objections at first to its 
use for this purpose was that it packed the 
plowed ground too much. It is .true that 
it does this if the soil is too wet; but if the 
soil is not too wet to be worked, in 99 cases 
out of 100, no harm will result from the pack- 
ing effect of the tractor wheels, and in a great 
many instances it proves actually beneficial. 
Even under unfavorable conditions, that is, 
in soil that is too wet, some have found that 
tractors produce no more harmful effects than 
horses. 

An undoubted advantage which the tractor 
has over teams is its ability to cover more 
ground in the same length of time than the 
same amount of power in the shape of horse- 
flesh; and if it can be used satisfactorily on 
plowed ground, without too great a power 
loss, its performance for fitting and seeding 
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operations should at least ^impare 
very favorably with horses. 

For fitting and seeding with a trac- 
tor, most owners aim to hitch two or 
more implements in combination be- 
hind it. On the larger farms where 
the fields are 20 to 30 acres in extent 
or larger, special hitches are used for 
spreading the implements out abreast, 
principally discs and drills. In this 
way a large acreage may be covered 
in a short time and 2 or 3 operations 
combined in 1. 

On the small to medium-sized farms, 
where the smaller tractors are used in 
small fields, a common practice is to 
hitch a disc and smoothing harrow, or 
a disc, drill, and smoothing harrow or 
packer in tandem behind the tractor 
and combine the fitting and seeding 
in one operation. Another excellent 
method of preparing plowed ground for 
winter wheat, or, in fact, for any crop, 
is to follow the plow at least every half- 
day with a disc harrow and soil packer 
hitched in tandem behind the tractor. 
Because of the looseness of the soil this 
would be extremely difficult work for 
horses, but the tractor usually makes 
easy work of it. 

If there is sufficient power in the 
tractor, it is a good thing in seeding 
to use the disc just ahead of the drill. It 
not only gives the ground an extra disk- 
ing, but the seed is placed in freshly 
stirred soil where germinating conditions 
are more favorable to a good start. 

One spring the writer used a tractor outfit for 
fitting and seeding corn stubble to oats. Directly 
behind the tractor, and fastened to it by means of 
cables, was hitched a large 

I-beam, which dragged along, crushed'] the corn 
stumps and leveled the ground. Behind this and 
hitched to the tractor was a doublethrow disc 
harrow, and behind the disc came the drill, the 
tongue lying on the frame of the disc. The disc was 
weighted down somewhat, and as the soil was just 
right as to moisture, the disc prepared a fairly good 
seedbed. With the drill following the disc closely, 
the oats were put in under favorable conditions. As 
the teams on the farm needed exercise, they were 
put to work harrowing and cross-harrowing after 
seeding. 

Many tractor owners in using an outfit of this 
kind build a platform on the disc to carry sacks of 
grain sufficient for half a day's run. If the 
construction and arrangement of the disc and drill 
will permit, a "gang-plank" may be built from the 
disc platform to the drill, so that the grain-box on 
the drill may be filled without coming to a stop. 
This saves considerable time in the course of a 
day, as otherwise it is not necessary to stop often, 
providing the tractor gives no trouble. 

On the other hand, such an arrangement 
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106. Combination hitch for 3 double disc and 5 peg-tooth harrows, 
three seeders and a plank drag or soil crumbier 

requires 2 men with the outfit, which often may be 
undesirable. However, to get the best results the 
outfit should be attended by 

2men. This allows the tractor operator to attend to 
guiding the outfit and watching the engine, and the 
other man to look after the implements handled. 
Herein lies one of the serious limitations of most 
tractors, which is, that, in order to drive them, the 
operator is compelled to sit on the tractor instead 
of on the implement that is being hauled. While 
this works out very well in plowing, in other kinds 
of work, more especially seeding and harvesting, it 
is a big advantage for the operator to be back 
where he can watch the entire outfit. Perhaps an 
even greater objection than this is the fact that in 
many cases 2 men are needed where, if teams were 
used, only 1 would be required. In this connection, 
however, it must be taken into consideration that 
the tractor will work much faster, as a rule, than 
horses, as well as a greater number of hours a day. 
On this account it may be more economical to use 
the tractor, even though an extra man is required. 

Haying. The tractor is coming more and more 
into use for haying operations. No tractor as yet, 
however, is a complete success in hauling mowers, 
although 1 or 2 make fairly creditable work of it. 
These machines are so arranged that the operator 
can sit on the mower seat, where he guides and 
controls the tractor and handles the mower from 
the same position. Some owners have hitched 



two or more mowers behind a 
means of offset tongue:;. Such an arrange- 
ment is usually more expensive than mowing 
with teams, for, besides requiring a man on 
each mower, an extra man is needed to oper- 
ate the trad,or. 

Whether or not it would be more economical 
to use the tractor for mowing would depend 
on conditions; ordinarily it would not. Mow- 
ing is comparatively light work, and, even 
in hot weather, the teams can rush it along 
almost as fast as the tractor. Besides, there 
is no question but that the horse is a more 
flexible motor for this work than is the tractor. 
The same thing holds true in the tedding 
and raking operations; for the most part 
teams will perform them best. 

On land that is not too hilly the tractor 
will usually be found better suited to hauling 
hay wagons and loader than teams. A farmer 
in Wood County, Ohio, finds this very prac- 
tical work for his tractor. The engine having 
more power than his team enables him to put 

on a larger load. It 
also 
travels 
much 
faster 
than 
horses, 
which 
is an 
advan- 
tage 
when 
hauling 
the 

load to 
the 
barn, 
or the 
empty 
wagon 
to the 
field. 
This man says that 
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the men who do the 
Fig. 107. A simple hitch for loading find they can 
2 disc harrows work with greater 

ease behind the 
tor, as it produces a steadier pull 
horses. 

Grain harvesting. Aside from plowing, 
and possibly preparing the seedbed, there is 
probably no more important operation on the 
farm for a tractor than harvesting grain. 
One of the serious objections in the past to its 
use for this purpose has been that 2 men 
were needed, while 1 could handle a 4-horse 
team and a binder. 
Some of the larger trac- 
tors have been used to 
haul 2 or 3, and even 
as high as 6 or 8, bind- 
ers, by means of offset 
tongues, but a man or 
boy was needed on each 

hinder This nhiprtinn 



principally 

because of its ability to work faster. The writer 
has found that it is not usually necessary to begin 
harvesting so early with a tractor as with horses. 
One can wait until the grain has reached the right 
stage of maturity to be harvested, and then keep 
his tractor and binder at work, if need be, 14 to 1C 
hours a day, or from dew to dew. Hot weather is 
not a hindrance to the tractor, the only stops 
necessary, if the outfit is in good condition, being 
for meals, to oil the machinery occasionally, fill 
the twine boxes, and make any minor adjustments, 
etc., when needed. In this way a large acreage of 
grain may be cut in a short time, if everything 
goes well. 

However, for harvesting, as well as other farm 
operations, with a tractor the element of chance is 
a bigger factor than with teams. If the owner is not 
careful to see that the machine is in first-class 
condition before harvesting starts, and that it is 
kept in good order all the time it is working, a 
breakage or other mishap may occur that will 
seriously delay the work, even more so than would 
teams. Also because the tractor will work faster 
than horses, it will wear out the binder much 
faster. Where tractors can be speeded up to 3 or 4 
miles an hour, a great many owners have 
attempted to haul binders at that speed. To say the 
least, this is almost without exception 
impracticable, and the delays caused by breakages 
usually offset the time saved. A speed of 2\ miles 
an hour is quite fast enough for a binder. 

Cultivating. One of the most serious limitations 
of most tractors, when it comes to putting them to 
work, is that they are not adapted to the cultivation 
of rowed crops. There are one or two makes, 
which come in the class of general-purpose 
tractors, that are fairly well suited for this purpose, 
but the rest are not. There have also been designed 
a few machines especially for cultivating, and 



4/:FTF0R5FT.DlSK w 

-5&ft.f0r6ftdisk 

51iFT.F0R6TT.DIS 

-7/2 FT. FOR 8 FT. DISK- 67;FT FOR 7FT.DI5K - 

FLOATING DRAWBAR 2'itS"0R 2X12' HARDWOOD FOR 3 DISKS SHOWING HOLES 

Fig. 108. General purpose hitch and drawbar for tractor work. (This diagram, Fig. 95 and all 
between, courtesy of the International Harvester Co.) 
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success in this direction is very promising. These 
same machines without a great deal of change can 
be used, also, for planting and listing corn, 
planting potatoes, and other light work. 

Belt work. There is quite a variety of belt work 
on the farm to which the tractor can be put. In 
general, this is easy as compared with some of the 
field operations, provided the tractor is well 
adapted for belt work. The table given previously 
wall suggest quite a variety of tasks. 
Speaking with reference to belt work on the farm, 
tractor expert of the United — 
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States Department of Agriculture recently said: 
"Belt work is the largest item which can be 
included under one head; this represents, on an 
average, about 50 per cent of the work which the 
tractor generally does on farms. This, of course, 
includes many different kinds of work, but usually 
there are only two limiting factors involved: one is 
the amount of power available for the heavier 
operations such as cutting silage or running a 
separator; the other is the question of economy in 
a doing the lighter jobs. Aside from these the nature 
of the belt work is immaterial; the tractor will take 
care of it." 



Tractor Management 

The "man behind" the tractor. _ Fundamental to the success of the farm tractor as a 
practical and economical investment is, as stated above, the human element — the "man 
behind/' No matter how favorable conditions may be to its profitable use on any 
particular farm, unless the owner is a good manager, and operates and cares for his 
tractor properly, he must not expect to make his power- farming operations a success. 
Briefly, good management is. even more essential when using a tractor than when farming 
with horses only, largely because a tractor will not stand abuse and bad management and 
still do good work, as well as teams. 

While not heard so often now as in the past, a favorite claim of tractor salesmen has 
been that "anybody can run it." This has been the means of misleading a great many 
tractor buyers, making them expect more service from their machines than they could 
possibly deliver, and also giving them the impression that it was not necessary to study 
their operation very much to be successful. The conclusions reached on this point by the 
United States Department of Agriculture, after extensive tractor investigations by one of 
its experts, are as follows: 



"It would appear that some manufacturers have 
felt that it was a discredit to their tractor to admit 
that a man need spend any time in learning to 
operate and care for it. Extravagant claims that 
'anybody can run it' have resulted in many fanners 
feeling that it was an admission of a lack of even 
ordinary mechanical ability on their part to require 
instruction in the operation of a tractor or to ask 
for advice concerning it. This fact has been largely 
responsible for the need of so much expert service 
being required after machines have been in 
operation a short time. 

"Actual experience in thousands of ©JSKSNihsKiRE 
shown so conclusively that running a tra&8rCMAitl 
a job for either a boy or inexperienced man that it 
should be unnecessary at this stage of tractor 
development to have to take time to contradict the 
old statement that 'any bo ' ^an'^uti "jf " 
experienced tractor manufar" 



self fully regarding the operation of the outfit. 

"The tractor is strictly a business proposition 
with the farmer. He cannot afford to risk delays 
with his work at critical seasons when a small 
amount of time and money spent in learning how 
to run the outfit will give a strong guarantee that 
such delays will be avoided." 



turer ;kno<v s 



very 
&ttet, 



Get 
in 'olve; 
th i mach' 
.already | 
using th< 
teams 
.tract 
'aays 
ime cas 
this rate; 
there can 
for it. 



t 

oWn 




ults GJod tractor management 
g as muc h work as possible out of 
to mal e it ; profitable investment. As 
d ouuJiajvever, this does not mean 
>r where it would be better to use 
et work out of it. On the average, 
;rs >ic not get much more than about 
year from their machines. In 
the tracW may be profitable even at 
biht, as a rui^ it is more apt to pay if 
bt "foUnd 100 i 



ji mo re a m* wmm g^re a 

o « -'o o J \ 

< < ' '1 



and the new ones who still make stich fclairns ncUajjrtFORG^IiJwgi-^lgFT.TOSW.fi^R 1 ^ 01 *t oij-the i small or 
only show their lack of experience, {but £re rJaMyagj. forW^W 1111 ^^ tractor on a rftedittm-sfzed.Jfarm 
the way for service troubles at a! late*- date by means using i .t for as many different' kinds of work 
misleading the purchaser and preventing him from as is found practical. And to be more practical and 
taking the trouble to inform him economical than horses for any particular 

operation, it must be able 



FARM 

KNOWLEDGE 



to perform that operation quicker, easier, and 
cheaper. 

Few tractor owners have used their machines 
for as great a variety of work as the tractor is 
capable of performing profitably. The principal 
reason for this is that the hitching to a tractor of 
implements designed to be used with horses is 
quite a problem. For the most part it has been left 
to the farmer to be solved as best he could solve 
it, little having been done during the early years 
of tractor building, by manufacturers, to develop 
suitable attachments for connecting various farm 
implements to the tractor. 

It requires no little initiative and ingenuity on 
the part of the tractor operator to de%rise 
convenient hitches that will satisfactorily meet his 
particular needs, and with which he may operate 
his tractor outfit without bringing about unusual 
strains or unnecessary wear and tear on any of the 
equipment. Two fundamental aims to keep in 
mind when hitching implements to a tractor are: 
(1) A quick, easy method of connecting and dis- 
connecting the tractor with and from the rest of 
the outfit; and (2) the greatest possible flexibility 
of operation, especially in turning. If the operator 
takes the pains to study this problem thoroughly 
and watch his outfit closely when at work, to 
discover ways and means of improving the 
hitching, he should not have much difficulty in 
getting satisfactory operation. 

Tractor must be properly cared for. Good 
tractor management includes proper care of 



the tractor. The right kind of care is essential not 
only to keeping it in the best working condition at 
all times, and consequently avoiding expensive 
delays on account of breakdowns or neglect, but 
also to prolonging the life of the machine. And in 
this connection it cannot be too strongly 
impressed upon operators that they cannot expect 
to give the tractor the right care without a 
thorough study of the instruction book and 
following the manufacturer's recommendations. 
Many tractors have proved utter failures for no 
other reason than that they did not receive 
intelligent care. 

On farms where the fields are badly cut up or 
irregular in shape, as is the case in so many 
instances, it is usually advisable to square them up 
wherever possible, even to the moving of fences, 
in order to get more satisfactory results in the use 
of a tractor. It is not only easier to handle a tractor 
in regular-shaped fields on account of the fact that 
it is not as flexible as a team, but it will do better 
work and work closer to the corners. Long, narrow 
fields are the most suitable for tractor operation, 
as a minimum of turning is required. It will no 
doubt be found that where a tractor will prove a 
considerably more economical source of power , 
for the bulk of the work than horses, it would be 
profitable to relay out all or part of the fields on 
the farm to facilitate tractor work. Some tractor 
owners have done this and found it paid. As a rule, 
however, this change should be a gradual process 
and the result of careful study and planning. 
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Fig. 109. How to begin a method of tractor plowing that does away with dead- and back-furrows. The arrows show the 
course of the machine and the figures the order m which the reverse loops are made. From here on the ends can be plowed 
around without a change of direction. (International Harvester Co.) 



The Size and Type of Tractor to Buy 

The right size of tractor to buy is naturally a difficult matter for the man who is about 
to buy his first. The smallest practical size on even the smallest farm is the 2-plow 
machine, and, according to an investigation conducted by the United States Department 
of Agriculture among 200 Illinois tractor owners, the minimum size of fann, in the 
opinion of these men, on which this size of tractor can be used profitably, is 140 acres. 
This does not necessarily mean that no farmer with less than this acreage should buy a 
tractor, for a great many farmers can and have made this size pay on even as low as 100 
acres. But in considering the purchase of a machine for a fann of less than 140 to 150 
acres, a great deal of thought 
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and studs'- should be given 
it in order to determine 
whether or not it would 
be a profitable investment. 
Size. In making the 
purchase it is necessary to 
buy a tractor of the proper 
size in order that it may 
be most practical and 
economical. In the first 
place, one should get a 
machine that has plenty 
of power for all his work. 
A tractor of insufficient 
power to do the work re- 
quired of it, will naturally 
prove unsatisfactory. 

Then again if one buys a _ ,. „ ... , , , , 

° •> Fig. 110. Field laid out for listing com with a tractor so as to avoid short turns, 

machine With more power The dotted line shows course of the marker. (International Harvester Co.) 

than he has any need of, 

it may be too cumbersome and expensive to operate for a variety of tasks on the 
farm, for both light and heavy work. 



In the Government investigation referred to, an 
important point relating to the best size of tractor, 
as brought out by the experience of the Illinois 
tractor owners, was that for farms having 200 acres 
or less of crops, a 3 -plow tractor is considered the 
most desirable, while a 4-plow machine would 
probably be better on this size of farm than a 
2-plow outfit. On farms of more than 200 acres 
and up to 300 acres of crops, a 4-plow tractor is 
generally believed to be^the nyst suitable, while 
either a 3- or a 2-plow ^whifl e would be better 
than offe Hulling ftuarMfcaT^. —J. 
4plo/vs./On farms yflVnv.^ TTO tn 750 a£f£s the 4- 
pifiw tr^ojor was s t/^ffi^/d^/ _ _ 

Threi- and \{»iNc fov|<— tractors. -<-T ractor 
manufacturers buildm^^^arieiy oi^s.izes, as well 
as invs^ti^tor^vynOyha^ C - u{adL a idiiful st udy of 
this phase -<>f-(Be-tfacti6r que^Sflrffare agreed that 
the 3- and 4-plow machine is by far the most 
economical size. Probably on most farms this size 
will give the best all- ' round satisfaction. On the 
larger farms, where more power is needed, it is 
usually better to have two 3 -plow machines than 
one 6. In a great many cases, farmers who have 
purchased 6- and 8-plow outfits have stated that it 
would have been better economy to buy two 
smaller outfits rather than the one large one. The 
reason for this is that very often, especially for the 
lighter work of harrowing, seeding, etc., one 
smaller machine would do the work just as well as 
the large one, and the expense of operation would 
be less. Another reason is that, if in plowing or 
work where both were needed, one should meet 
with an accident causing a delay, the other 



would keep on working and the delay would 
consequently be less costly. 

Recently a personal investigation was conducted 
among several tractor owners, owning different 
sizes of machines, to ascertain what it costs to do 
farm work with the different sizes. A careful 
analysis of the costs, including depreciation, 
repairs, and interest on the original investment, 
brought out the interesting fact that the cost of 
doing work with the 3- or 4-plow tractor was 
invariably less than with either a 2-plow machine 
or the larger sizes. / 

Information on thi s~^su 1xebjy is sufficient to 
justify a definite stateinenNfi»a\ a 3- or 4-plow 
tractor will best meet fW^WclV)/ requirements of 
the average farm. WifJOju^\^e one can plow 
much faster than with noTses; * besides he can 
handle 3 or 4 plows, whereas one man is needed 
with each 2 plows when horses are used. This size 
of machine has enough power to operate 
practically all belt- driven machines on the 
average farm, even a small-sized thresher or silage 
cutter. Also, it is not so large as to be too 
expensive for doing many kinds of work that do 
not require very much power. 

The size of a farm does not, or should not, 
determine the best size of tractor to buy. One 
should outline carefully the different kinds of 
work for which he proposes to use his tractor, and 
then select a machine that will have plenty of 
power to do the most difficult tasks required of it. 
In this connection, if it is desired to have a tractor 
merely to furnish additional power during times 
when the work is rushed, in cases where there is 
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only a small need of belt v/ork and where 
most of the field work is done with teams, it 



authorities are pretty much agreed that, 
generally speaking, it is better to make the 
mistake of buying too large a tractor than 
one that does not have power enough. This 



The Department of Agriculture and other 



is possible that a 2-plow tractor would be 
the most logical one to buy. Some have 



found this to be the case. A particular 



advantage of this size is that a smaller in- 
vestment is required. This size is also rec- 
ommended as a good one to buy at first, 
especially in cases of minimum power re- 
quirements, in order to gain experience in 
the handling and care of tractors. - 



practice of buying a 2-plow tractor to do 
the work that really requires a 3 -or 4-plow 



does not mean, however, that the pur- 
chase of the jargest sizes is recommended, 
but it does refer to the rather too common 



machine. 



Types of tractors. Tractors are variously classified, but the classifications of the 
greatest interest to fanners are based on (1) type of traction members; (2) number of 
wheels; and (3) motor. 

Traction members. As to these there are two general types — the round-wheel and the 
track-laying or caterpillar. Until recently it had been generally considered that the track- 
laying type was more of a special-purpose machine, for use where it was necessary to 
travel on soft ground or to negotiate very wet or very sandy fields. This machine, 
however, is gradually coming more and more into favor as a machine for all conditions. 
In fact, at present it bids fair to become a strong competitor of the round-wheel type. 

One of the principal disadvantages of the track-laying machine is the short life of the 
track, necessitating rather expensive replacements, and another is the much higher cost 
of this type, due to the expensive track construction and mechanism. One company 
claims to have solved the problem of excessive wear on the track; but with most 
machines of this type the track, especially under some conditions, is apt to be one of the 
main weaknesses. On the other hand, a particular advantage of this type is the fact that a 
larger percentage of the power of the motor is available at the drawbar than in a round- 
wheel tractor, because the slippage of the traction members in most cases is practically 
negligible. Especially is this true where the surface of the ground is inclined to be 
slippery, and also in plowed ground. 

Number of wheels. As to this, the 4- All things considered, the 4-wheel type is wheel type is the most 
popular, the 2-wheel perhaps better adapted than the others to next, and the 3-wheel third and fast losing 
plowing and. other heavy work. Its principal favor. The 2-wheel type is confined almost limitations, in 
most makes, are that the opera- entirely to one or two makes. It is well tor is compelled to_ operate the 
tractor from adapted for use with quite a variety of fann the tractor itself, instead of from the imple- 
implements, especially planters, cultivators, ment it drives, and that the machine is binders, etc., and has 
the particular advan- not well adapted to cultivating, tage that it permits the operator to drive and The 
motor. As to the motor in a tractor, control the tractor from the seat of the imple- many manufacturers, 
and owners too, still fa- ment being hauled. Its particular disadvan- vor the 1 -cylinder and 2-cylinder 
types, al- tage is the inconvenience of disconnecting it though there is a decided tendency toward the 
from one implement and hitching it to another, us 6 of the 4-cylinder motor. 

The type to buy. In buying a tractor, price should be a secondary consideration; for it 
pays best in the end to add $200 or $300 or even more, and get a durable, reliable 
machine. _ It should not only be well designed and constructed with the best materials, 
but it should embody such features as ball and roller bearings, cut-steel gears enclosed 
and running in oil, and enclosed working parts; all these will add several years to the life 
of the machine. The ultimate type of fann tractor has not yet arrived, and it may be 
several years before it does; but, under favorable conditions and in the hands of a good 
manager, any one of several makes now on the market is practical and can be made a 
paying investment. 



Fin. ill. Present day farm implements make the larger planting and better care of crops easier than they have ever been. All the 
world wants more food; shall it look to the farmer for it in vain? 
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PART II 

Farm Implements 

WHEN the aim and problem of man's existence consisted merely of the 
; pNiis immediate family with food, shelter, clothing, and protection, there was no 
need for him to raise more crops or handle more food animals than he and his sons could 
look after with the help of whatever crude implements their stage of development 
happened to afford them. Modern illustrations of these prehistoric conditions are to be 
found in the undeveloped sections of the Canal Zone, of Africa, of South America and 
other unexplored or, at least, unmodemized regions. -However, as men began to take up 
special lines of work, some found themselves confronted by the task of providing their 
industrially or artistically or commercially inclined neighbors with the products of the soil 
— that is, they became farmers. And the increased demands upon their industry 
gradually made it imperative that they multiply their productive ability. They had to have 
implements with which to handle larger fields, cultivate larger crops, harvest and dispose 
of larger yields. This, in briefest outline, is the history of the development of farm 
implements and machines; to what length it has been earned is suggested in the seven 
chapters forming this part of this volume. 

It is easy to overlook the important part played by the manufacturers of farm 
machines in educating farmers to their use. Of course it has been good business policy, but 
it has been more than that; for the intelligent, effective use of labor-saving devices is one 
means of increasing the total yield of staple crops, and never has the need of increased 
production been as obvious and serious as it has become of late years. However, there are 
principles, comparisons, analyses, and descriptions that cannot find a place even in the 
excellent catalogs and instruction books issued by those who are best informed about the 
various implements; and which are none the less invaluable aids to a correct 
understanding of the place and purpose of the tools, and their successful operation. It is 
from this standpoint that the various tillage, seeding, harvesting, spraying, and other 
implements described hereafter, are treated. Other discussions of implements may be 
found in Vol. II, in the chapters dealing with the handling of the soil, the raising of special 

crops, etc. — Editor. 
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By F. H. Demaree, Farm Advisor of Grundy County, Illinois; who was born on o. farm in Indiana. He 
graduated from Purdue University after havingspecialized in crop mproduction and plant breeding, then went to 
the University of Missouri as assistant in crop production, becoming Assistant Professor within 3 years. He then 
became Agronomist and Advertising Manager for the J. I. Case Plow Works, in which capacity he became familiar 
with practically all types of implements used in nearly all parts of the country. As part of this v.ork, he started a 
demonstration farm on which ivere tested all sorts of new machines and their parts. After 2 years at this, fearing 
that he might be "getting too far away from the farm, " he spent a year xvilh the Crop Improvement Com mittee of 
the National Council of Grain Exchanges, and then, in 1915, took his present position. His work has therefore 
brought him in touch with all kinds of farm implements, most of which he has operated either on his home farm 
or, in demonstrations, on other farms. — Editor. 

Plows 



WHEN man began to scratch the surface of the soil with a crooked stick, 
agriculture was born. Since that time the art of farming has been very 
slowly evolved to its present stage. Ages ago a type of wooden plow was de- 
signed, which was a great improvement over the crooked stick, but which was 
very cumbersome and easily worn out, to say the least. The past 75 3 rears have 
seen the invention and development of the steel plow to its present high state of 
perfection and efficiency. This implement, more than any other, has made pos- 
sible present-day fanning methods. 



Plow classifications. All plows may be 
'divided in 2 general classes: those which ton 
the soil with a moldboard, and those which 
turn it with a revolving disk. Of these, the 
moldboard type is the original, and it still 
continues to find favor with the vast majority 
of farmers. 

Moldboard plows. All plows of the mold- 
board type may be subdivided according 
to the shape or turn of the moldboard. This 
subdivision has been made necessary by the 
fact that soils differ widely as to the ease and 
manner with which they may be properly 
plowed. This difference may be further in- 
creased by the manner in which the land is 
farmed or by the type of crop grown on the 
land preceding the plowing. For instance, a 
heavy soil which has been growing a grass 
crop that has produced a sod cannot be prop- 
erly turned with a short-turn or stubble 
moldboard. 

On ordinary plowland the furrow slices 
should be turned over and, to a certain extent, 
lap one another. All weeds or trash will then 
be buried, and the ground can be easily 



leveled. On ordinary grass-sod land the furrow 
slice should be made with a medium lap, not fiat, 
but far from on edge. Native sods which have 
never been broken should be turned down as flat 
as possible, owing to the fact that the sod is so 
stiff that it is exceedingly hard to work up a 
seedbed, and, unless the furrow slice is turned 
down flat, the sod will not rot, air spaces will be 
left underneath, and a poor crop will be apt to 
result. This is the only exception where a flat 
furrow slice is desirable. Ordinarily, a flat furrow 
slice beats down easily with heavy rains, and is, 
consequently, hard to get in planting shape. A 
furrow slice on edge is also hard to work down, 
and it leaves"trash and sod on top of the ground. 

In order to secure good plowing results, 
therefore, three distinct types of moldboard are 
made: sod, long-turn boards, sometimes called 
"sod" and "stubble boards," and short- turned 
boards, often called "stubble boards." 

The typical sod moldboard is long and narrow, 
and it has very little turn. It is designed to plow 
native sods and thick grass 
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sods of heavy soils. It w*U turn a flat furrow slice 
or edge it up as lightly as ds sired. 

The long-turn moldboard is designed to plow 
lighter sods, such as clover and timothy, and it will 
turn over even furrows, lapping them nicely 
without crinkling. It is also used almost 
exclusively in heavy clay soils, regardless of the 
crop previously grown on the land, because the 
long-turn board is lighter in draft on these soils. 

The short-turn, or stubble, moldboard, should be 
used on all loose, easily plowed lands. This type of 
moldboard elevates the soil quickly, turning it 
almost completely over. It is very efficient in 
burying trash and in exposing the upturned soil to 
the sun. It will not do a good job of plowing in sod, 
and should not be used there if it can be avoided. 
When so used, the land looks very rough, with the 
furrow slices badly crinkled, and much sod 
exposed, which will certainly be dragged out on 
top when the land is being fitted for a crop. 

Scouring. The different styles of mold- boards 
mentioned above find their great adaptability to the 
lands of work described, not only because good 
work is done, but because, in the main, the 
moldboards scour best under those conditions. 

When a plow is scouring properly, the soil slips 
over the moldboard without any indication of 
sticking, leaving the moldboard bright and shiny, 
and giving a soil polish to the underside of the 
furrow slice as it slips from the plow. A plow will 
scour easily in a heavy clay soil, the particles of 
such a soil hang together with little tendency to 
stick to the plow. The long-turn board does good 
work with less draft in such soils. A sandy or 
gravelly soil, also, scours easily under most 
conditions; the grit keeps the finer portions of the 
soil from sticking. These soils are generally so 
loose in texture that a short-turn board will do the 
best job of turning. Loose loamy types of soil give 
the most difficulty in plowing; the soil particles do 
not hang together, and they stick to the moldboard 
badly. This is especially true when the soil is wet. 
To overcome this, short-turn boards are used. It has 
also led to the use of specially hardened, highly 
polished steel, so that the least friction with the 
soil is produced. 

Under particularly aggravating conditions, a 
slatted or rod type moldboard may be used. In 
these, the upper end instead of being solid, is cut 
into narrow strips, or slats, which, owing to the 
lessened surface, do not cause as much friction as a 
solid board. In very sticky lands, this type of board 
should scour where others fail. 

The walking plow. The walking plow is 
universal, one or more being found on practically 
every farm. It must be depended on exclusively 
where the land is very hilly or contains stumps and 
stones which will not allow the use of a riding 
plow. Under all 




FIG. 112. A modem, general-purpose moldboard plow 



other conditions, it has been practically discarded 
in favor of the lever riding plows, except for 
garden work and the plowing of smaller lands, 
ends, and corners. Walking plows are made with 
either a right- or a left- turn board. The right-turn 
boards are more favored in most localities. 

In selecting a good walking plow, there are two 
important things to consider: the frog brace and 
the beam. The best brace is made of steel, 
thoroughly supports the moldboard, landside, and 
share, or lathe. If this is poor, the plow is short 
lived. Originally, all walking plows were made 
with wooden beams. A wooden beam can still be 
secured, but the use of steel beams has increased 
steadily. The great disadvantage of the steel beam 
lies in the fact that it can be sprung. When the set 
of the beam is sprung out of line in any manner, 
the plow never works properly; it should be sent 
back to the factory for adjustment. There is, of 
course, no danger in springing a wooden beam, but 
there is more or less danger of breakage, so that 
these two features about offset one another. 

How constructed. The base of, or key to, the 
construction of the walking plow is the frog. This 
is a heavy steel or malleable iron piece curved on 
one side, to fit the shape of the share and 
moldboard, and perpendicular_ on the other, for 
the attachment of the landside. The beam is 
securely bolted to the underside of the frog. The 
share slips over the lower end of the frog and 
attaches to both the curved side and the square 
side, thus forming a very secure union. The 
moldboard proper is then fitted against the upper 
edge of the share and bolted to the frog at the 
lower end. 

The care and adjustment of plows. But few 
adjustments are called for in the case of a walking 
plow, the main ones being at the clevis where the 
hitch may be raised or lowered to regulate the 
depth of the furrow, or moved from one side to the 
other to regulate the width of the furrow slice. 

Good care of a plow always pays. Do not leave 
it in the ground at night, even though the job is not 
finished. Wipe off the moldboard and share so 
they will hold their polish. Grease these parts 
thoroughly during rainy spells and before putting 
the plow away for winter. A little such attention 
often saves hours of hard labor in scouring a rusty 
plow. 
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Fig. 113. Bottom view of moldboard plow indicating the 
essential working parts 



One handle is attached to the moldboard, 
helping to brace the upper end of it and the other 
is usually attached to the beam high enough to 
avoid dragging against the furrow bank. The 
handles are separated and held in a position by 
brace rods, 1 being near the lower end and, 
generally, 2 at the upper end. The upper brace 
rods are the longer, thus giving the desired spread 
to the handles. Running between the landside and 
moldboard, there is also an additional brace rod, 
which supports both parts when the pressure of 
turning earth is thrown upon them. 

Small moldboard plows. In the North, there is 
some demand for small plows for either 1 or 2 
horses, for garden or small farm use. Many of 
such plows, however, are sold in the South and 
Southwest also. 

Most manufacturers put these plows out in two 
types or series, the black-land type and the sandy- 
or loose-soil type. In both kinds the sizes range 
from a 5-inch to a 14-inch bottom. The black-land 
plow has a long, tapering moldboard with a 
narrow pointed share. The share is given plenty of 
suction to hold the plow in the ground. The 
sandy- land plow has a broader moldboard with a 
considerably quicker turn than is used on the 
black-land plows. 

Although a sandy soil will generally scour 
easily, it is not advisable to use the long-turn 
moldboard, for this soil does not possess 
sufficient body to carry the length of the board 
and then turn into a clean furrow slice. It is apt to 
edge over leaving much trash exposed. A short- 
turn board, on the other hand, does good work 
under such conditions. 

Middle breaker. The middle breaker or 



"middle buster" as it is commonly called, is a 
double-moldboard plow which throws a furrow 
slice to both sides, leaving a trench. Middle 
busters are practically always made in walking 
types only, as listers use the same construction, 
and middk-buster bottoms can be attached to 
riding plows. Middle breakers are used principally 
in the southwestern and western portions of our 
Great Plains states, where it is necessary to leave 
land in ridges and furrows in order to conserve 
moisture and avoid damage from the wind. 

In construction, the middle breaker is very 
similar to the walking plow. The share i3 made in 
one piece, and in appearance looks like two 
ordinary plowshares, one a right- and one a left- 
turn, welded together and forming a sharp ridge 
down the centre. The moldboard wings, also, form 
the same sharp ridge where they join, and, when 
both share and moldboards are attached to the 
frog, this ridge is continuous. The moldboard 
wings may be in one solid piece, like the share, or 
in two separate pieces, so as to be easily 
removable. 

Sulky plows. The original sulky plow was 
hardly more than a walking plow on wheels. It had 
no frame, and was controlled by hand levers. A 
large number of frameless lever-lift sulkies is still 
being manufactured every year, and these plows 
find a great deal of favor in practically all. 
sections of the country. They are usually lighter in 
weight and less expensive than other kinds, and, 
being short-coupled, can be used to make a square 
turn when it is desired to plow ground in lands, 
going around the field to turn either in or out. 

A more recent development of the sulky plow is 
the supporting of the beam in a frame, while the 
operation of the plow in raising and lowering it is 
controlled by a foot-lever lift. In plowing position, 
the plow is locked in the ground. This type of 
sulky requires more adjustment and is heavier and 
more expensive than the frameless type. On the 
other hand, it is much easier to operate and, 
generally, does better work, owing to the fact that 
the plow is held in the ground at a more uniform 
depth. 

Construction of frame riding plows. The riding 
plow has all the main features of the walking 
plow, in so far as the plow bottom and beam are 
concerned. In addition, the beam is set in a frame 
supported by 3 wheels: the land wheel, front 
furrow wheel, and rear furrow wheel. The two 
furrow wheels are joined and held in line by a 
long connecting rod that extends from the upper 
end of the rear furrow wheelpost to the upper end 
of the front furrow wheelpost. This rod is adjust- 
able at the rear connection, so that it may be 
shortened or lengthened, thus changing the angle 
of the furrow wheels. 

Furrow wheelposts extend upward through the 
back portion of the frame and the front corner of 
the frame to which the axles are 
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attached. In front, a ratc-het and lever are attached 
to the front furrow wheelpost, which, together with 
the land-wheel lever, are used in leveling the plow 
and in changing the depth of furrow. 

At the top of the front furrow wheelpost there is, 
usually, a little shift lever which is independent of 
the connecting rod and is used to change the angle 
of the front-furrow wheel. The pole is also attached 
to an iron extension with a hinge joint coming from 
the top of the front furrow wheelpost. 

Most frame riding plows are now equipped with 
a foot-lever lift. This is a double lever within easy 
reach of the operator's foot, and is used to raise 
and lower the plow, after the desired depth has 
been secured, by adjusting the land- and furrow- 
wheel levers. 

The plow bottom is swung under the frame by 
long supporting rods which are attached to both 
sides of the frame and to the plow beam. There are 
bearings in all 3 connections, so that the plow will 
work up and down freely. These supporting rods 
are known as bales. Some plows are made with a 
single bale; others, with a double bale, one in the 
front and one in the rear. 

A rolling colter is usually placed on a riding 
plow. This is a heavy, sharp iron disc, attached by a 
yoke and'spindle to the beam in such a manner that 
it runs just ahead of the inside edge of the 
moldboard, cutting both trash and soil so that a 
clean, even furrow may be turned. 

Gang plows. The 2- and 3 -bottom horse- drawn 
gang plows have been developed from the sulky. 
The usual gang plow is of the frame type, having a 
foot-lever lift and being locked in the ground, like 
the sulky, as described above. The 2-bottom gang 
is the one almost universally used. Especially is 
this the case since the advent of smaller tractors, 
which usually pull 3 bottoms. The 
3-bottom horse gang is cumbersome, and requires 
so much horsepower that the teams are unwieldy. 

Walking gangs are made for use in certain 
localities, such as the wheat country in the state of 
Washington, where large areas are to be plowed 
each year, but where the land is rolling, making the 
use of riding gangs more or less inadvisable. 

Tractor gang plows. The tractor _ gang plow is a 
very recent development, and in the course of the 
last few years has seen many changes. The original 
tractor was designed to draw a heavy load. 
Consequently, heavy plows, ranging from 6 to 12 
in numbers, were designed. Most of these plows 
have gone to the Great Plains states and Canada, 
where the land is quite level, and a tremendous 
acreage is plowed each year for seeding the follow- 
ing spring. 

All heavy tractor plows are constructed with the 
beams attached to a heavy frame- the rear portion 
of which is set on a diagonal. 



The beams are supported close to the moldboard 
by a guide wheel, and are held apart by some form 
of spacer. Originally, each beam was supplied with 
a hand lever and it was necessary for one man to 
ride on the plow to operate it. The demand for the 
use of less labor quickly caused the development 
of power lifts, so that at the present time prac- 
tically all tractor plows are supplied with some 
sort of mechanical lift. Some of these lifts are so 
arranged that the plows are raised in order, starting 
with the one on the inside. Others lift two bottoms 
at once. They are all effective and answer the 
purpose for which they are designed, namely, in 
doing away with the necessity of a man on the 
plow. As indicated above, the general tendency is 
to 




Fig. 114. Beam hitch, foot-lever lift, one-bottom sulky 
plow 



reduce the size and weight of tractor plows. Even 
on large farms, smaller tractors are being used; 
consequently, lighter plows are necessary. The 
ordinary 3-bottom tractor plow is built with the 
beams securely fastened together instead of each 
one being free, as in the lever types, and the lift 
necessarily brings them all up together. 

Reversible or hillside plows. The reversible, or 
hillside, plows, as they are variously called, are 
made both in the walking and the sulky types. The 
sulky is constructed with 2 plows, a right- and a 
left-turn, suspended in a single frame. The 
mechanism is so designed that first one and then 
the other plow may be lowered, so that the 
operator can cross the field, plow a furrow, turn 
around, lower the other plow, and come back, 
plowing a slice in the furrow just opened up. In 
this way, he can go back and forth across the field 
without making a dead furrow or plow in lands. 

In the walking plows, the bottoms swivel for 
either right- or left-hand furrows, so that the land 
can all be plowed one way. They can be equipped 
with either jointer or colter which shifts 
automatically with the bottom. Such plows are 
used in experimental fields, where the presence of 
a dead furrow is undesirable, and on rolling and 
hilly land where it is de- 
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coupling, making sharp turns possible. 

sirable to plow across the slope in order to prevent 
washing. 

Disc plows. Disci plows are, made in both 
sulky and gang sizes as well as larger units for 
tractor use. 

The disc plow is a distinct departure from the 
ordinary moldboard plow so common throughout 
the country. Instead of a moldboard, a heavy steel 
disc is used, which is set at an angle and revolves 
around a centre pin or axle. As the plow is pulled 
forward, the disc both cuts and turns the earth in a 
well- defined furrow. The disc plow is invariably 
of the frameless type and is operated by hand 
levers. It is heavier and does not handle as easily 
as the moldboard types. 

Plows of this type are used extensively in 
territories where the soil is hard and dry when 
plowing is to be done, or where there is difficulty 
in getting the moldboard plows to scour. There are 
many such places in Texas and northward over the 
Great Plains states. Farmers in Argentina, South 
America, also, are buying disc plows from the 
United States, particularly plows for use behind 
tractors. 

Deep-tilling machines. The deep-tilling 
machine is a development of the disc plow. It is 
built like a gang disc, but with the back disc set 
directly behind the front one. It is so designed that 
the front disc throws its furrow slice and the back 
one cuts its furrow slice out of the bottom of the 
furrow just made. In this way very deep plowing 
can be done. Plowing in this manner to a depth of 
12 to 18 inches seems to be most beneficial in 
regions of light rainfall. The loose, plowed soil 
collects and holds moisture much better than it 
will otherwise, thus practically insuring a crop. 

In regions where rainfall is plentiful, deep 
tilling has not yet proved remunerative. .While 
connected with the University of 



Missouri, the writer made an unofficial test, 
comparing deep tilling done in both fall and 
spring with ordinary plowing also done in both 
fall and spring. The lands plowed were in long 
strips in the same field and a?; nearly uniform in 
fertility as could be selected. The whole field was 
planted to com the following spring. Little 
difference could be observed, except that the corn 
on the land deep tilled in the spring was somewhat 
poorer than the rest. This would seem logical, as 
soil was thrown out on top that had never been 
disturbed before, and had not felt the action of 
those agencies that make plant food available. 

The subsoil plow. Like deep tilling, the practice 
of subsoiling has shown itself to be most 
beneficial in regions of light rainfall. The subsoil 
plow follows directly behind the surface plow 
stirring the soil in the furrow bottom. Sometimes a 
small moldboard plow is used, or a single-shovel 
plow that stirs the soil in the bottom of the furrow 
without mixing it with the topsoil: Another type of 
subsoil plow has a long, narrow point with a thin 
cutting blade that simply splits the furrow bottom 
to a depth of several inches. 

Subsoiling is done with three main things in 
view: to increase the water-holding capacity of the 
soil; to allow the air to enter the soil more freely; 
and to encourage deeper penetration of plant 
roots. As mentioned, this work is most practical in 
regions of light rainfall. Farmers in more humid 
sections find it more profitable to do their 
subsoiling with deep- rooted clovers. 

Sizes and types of plows to use. The lay of the 
land, together with the size of the farm, will 
determine whether one should buy a walking, 
sulky, gang, or tractor gang plow. The larger types 
of implements do as good, and often better, work 
than the smaller ones. Their use invariably means 
cutting down the cost of crop production. When 
labor saving is greater than interest charges this is 
doubly appealing to the business farmer, because 
it means an actual saving of money and another 
link in the solution of the farm-labor problem. 
Data from the Ontario Experiment Farm show that 
the cost of plowing has been reduced there from 
S2 per acre, with a single 




Fig. 116. Deep-tilling machine built on the double disc 
principle 
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plow, to $1.25 per acre with a 2-furrow gang plow. 
This reduction is largely due to the fact that one 
man less was inquired to accomplish the same 
amount of work. Jf 
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■In some makes of plows, the position of the 
rear furrow wheel can be changed by a simple 
adjustment in the rear, which causes this wheel to 
hug the furrow bank closer and in that way take off 
the pressure from the landside. If this is not done, 
the landside will drag and in a very short time will 
wear to a thin sharp edge on the lower side and will 
gradually wear completely out. Where this pressure 
is taken from the landside, the draft of the plow is 
considerably reduced. 

If the plow does not take the ground properly, 
even though the levers are down, it should be given 
more suck. Practically all plows have an 
adjustment whereby the pitch of the beam may be 
raised or lowered, in order that this may be 
accomplished. 

Other common causes of lack of penetration are 
dull rolling colters, dull shares, and a slipping of 
the frame on the rear furrow wheelpost. 

Keep the colters sharp enough to cut through 
trash, stubble, or sod as the case may 



7 

be. In dry ground, set the hub of the colter 
about 3 inches back of the point of the plow 
and in stubble land it is only necessary to 
run it from l\ to 21 inches deep. In sod, 
the colter should cut through the mass of 
roots, if a good job is to be done. 

Shares should not only be kept as sharp 
as possible, but should be set as nearly like 
a new one of the same make as can be done. 
Various makers have ways of their own for 
sharpening and setting snares, the appearance 
of which should be maintained. To do this, 
it will be necessary to keep a new pattern 
share on hand to serve as a model for the 
blacksmith. 

As mentioned above, the rear furrow wheel 
should take the pressure from the landside. 
In most frame plows, the frame is supported 
on the rear furrow wheelpost by a collar and 
set screw. If this adjustment slips, the frame 
sags down, and the plow is running like a sled 
with heel down "and point up. In this case, 
raise the frame until there is a half inch 
clearance under the heel of the landside 
when the plow is standing on a level sur- 
face. 

One of the great difficulties of most 2- 
bottom gang plows lies in the fact that they 
develop side draft. This is particularly 
true where 4 horses are hitched abreast. In 
order that a gang plow may pull straight 
ahead like a wagon, the hitch must be placed 
to pull from about the centre of the line of 
actual draft, then the equalizers must be so 
built that the pull of the 4 horses working 
together comes back to this point. 

Many plows are so constructed that it is 
practically impossible to run them without 
side draft when 4 horses are working abreast. 
In that case, it is much better to use a strung- 
out hitch. All gang plows will work better 
with a strung-out hitch than where 4 horses 
are used abreast; and where 5 horses are used, 
this type of hitch should be the only one 
considered'. ' 

Where the horses in the team 
do not work at the same speed, 
or where there are one or 



Fig. 117. A three-bottom tractorigang plow. As long as power is available to pull them every added bottom means 

one more man released for other work 
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Fig. 118. A three-disc tractor plow; a type especially fitted for use 
in hard, dry soils or where moldboards tail to scour well 



more lazy animals, it is a good plan in making a 
strung-out hitch to attach a pulley at the hitch on 
the plow, run a chain through this pulley, 
attaching one end to the rod running out to the 
lead team and the other end to the rear equalizer. 
This will make one team 



pull against the other and prevent 
lazy horses from shirking. 

Correct engine plowing. Lay 
off the field in headlands from 
200 to 400 feet wide, so that dead 
furrows will not be too frequent, 
and still the time consumed in 
traveling across the ends will not 
be excessive. Leave strips at 
each end wide enough to turn 
on with ease. Leave a strip of 
the same width on each side of 
the field. When the headlands 
have been plowed, start around 
the field, plowing out ends and 
side strips. In this way, the 
whole field can be nicely plowed 
out, except the corners. 

Plowing in a circle leaves un- 
plowed strips at first, when turn- 
ing is short, and leaves too much unplowed 
and in the corners. Such plowing is also very 
hard on the plow, which is in a position of 
constant strain all the time. The life of a 
plow so used will necessarily be short and the 
quality of its work inferior- 



H arrows 

There are 3 general types of harrows in use: the drag, or spike-tooth harrows; the 
spring-tooth harrow; and the disc harrow. All of these have variations in design which 
make them adaptable for various purposes. 



Drag harrows. There are 3 common types of 
drag harrows in use. The rigid wood-bar harrow 
which is made by driving the sharp spike teeth 
through a solid bar of wood and bolting these bars 
together to form a section. The bars are arranged 
in various ways, in the attempt to make a strong 
harrow, but, usually, the same purpose is served. 
These harrows have no levers, and the teeth are 
generally set at a slant which can never be 
changed. Their use is more common on level 
lands, where very little trash can accumulate on 
the surface after plowing is done. 

The same construction is used to form another 
harrow in which the teeth are driven through 
wooden bars; but here the harrows are equipped 
with levers, and the teeth can be adjusted to 
practically any angle. This harrow is very similar 
in construction to the steel-bar-lever haq^iw; but 
in the latter, the teeth are bolted firml 
bars, gene: _ 
strength. In bot 
in sections andf 
2to 4 sections 
these 

WQ 



a small harrow attachment for sulky and gang 
plows, which is attached to the plow and breaks up 
the soil at the same time it is turned over. Where 
soils are not too heavy, this attachment does 
exceedingly good work and .can be universally 
recommended. 

Spring-tooth harrows. A spring-tooth harrow is 
made with curved spring steel teeth which are 
firmly bolted to wooden or iron bars. The new 
types of spring-tooth harrows are fitted with 
levers, so that the teeth can be raised or lowered. 
Many of them have an iron side bar, which, wfien 
the teeth' are completely raised, acts as a^jPu 
transport the harrow. | 

The use of this implement is me^^enerajy^t'tne 
East than in other[^^*ions c^^e^oun^^^^sEorks 
up the groujjafrra^^^p^^r^^^ifag harrow, 
and is ea^jaj^jwE^ferrfcJ^O^ony or stumpy 
gmy&^&^^^S^@S*^rfow cannot be used to 
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Fig. 119. Spike-or peg-tooth or drag harrow, one of the 
commonest of farm implements 




Fig. 120. Spring-tooth harrows are especially popular in 
eastern sections. This is a riding type with runners and wheels 



It makes, therefore, an ideal implement for 
the cultivation of alfalfa. 

The acme harrow. The acme harrow is 
constructed of long, heavy knife blades 
attached at the forward ends to a heavy bar. 
Each blade is notched about the middle, 
the front part curving slightly in one direction 
and the back part curving in the opposite 
direction. These blades are set about 8 
inches apart, or close enough to thoroughly 
work the soil. 

This peculiar construction allows the acme 
harrow to cut and slightly turn the soil, 
making it an efficient implement in the prep- 
aration of a seedbed. It both levels and 
pulverizes, thus doing the work of disc and 
drag harrow at the same time. 

This harrow may be found in all sections 
of the country, but is especially esteemed in 
the East. In the corn belt the disc harrow 
has displaced the acme because of the ability 
of the former to prepare a good seedbed on 
stalk land for spring seeding without the use 
of a plow. The disc is also more effective as 
a pulverizer on plowed land. 

Disc harrows. The disc harrow is a com- 
paratively recent invention, differing so 
widely from ordinary harrows that it seems 
more akin to the plow than to the harrows. 
In action it both cuts and turns the soil, 
doing more to pulverize and compact it, 
as well as to kill weeds, than any other farm 
implement except the plow. 

The disc harrow serves in more useful 
ways than any other tool on the farm. It 
has been found that stalk land when thor- 
oughly disked is in splendid condition for 
seeding spring grain. 

Land to be planted to corn, cotton, and twice. The saving of time is an important 
other cultivated crops should be disked ahead item and the work is generally very satis- 
of the plow, as loose fine earth is then turned n factory. Tandem disc harrows are made 

down to the bottom of the furrow both solid in front and rear or 

slice, where most of the roots of cutaway front and rear, but the 

any growing crop will be found. usual style is to use solid discs 

Plowed land should be disked in front and cutaway in rear, 

to prepare for a culti- Reversible disc 

vated crop, as weeds harrows. Another 

can be quickly and variation of the ordi- 

easily killed in this nary farm disc is what 

way. The ground is is known as the revers- 

made fine and mellow ible harrow. This im- 

on top and compacted plement is made by at- 

somewhat beneath. taching a gang of discs 

This is the best kind of Fig. 121. The acme harrow leaves a splendid seedbed, but for to the frame by means 
seedbed for any crop. best results it requires a soil in good condition in the first place. f a n upright spindle, 



Hard, dry ground may be put in shape for 
plowing by first using the disc. Even a light 
mulch will cause the retention of enough 
moisture, as it rises from below, to cause the 
soil to become mellow enough for satisfactory 
plowing. 

Where stubble lands are to be fall plowed 
it is an excellent practice to run a disc directly 
behind the binder; the soil then does not be- 
come dry and hard, "and can be plowed to 
advantage any time after the crop is removed. 
When a tractor is used to pull the binder, the 
disc may be tied directly to the binder, as 
there is plenty of power to handle both. 

Construction of disc harrows. The ordi- 
naty farm disc harrow may be made with 
solid discs, with cutaway discs, in which por- 
tions of the outer edge of the discs are cut out, 
leaving squared-off projections which are 
intended to dig a little better, or with spading 
discs. Instead of a solid wheel, the spading 
disc is cut into many sections completely 
down to the axle, the idea being to increase 
the power to penetrate the soil to greater 
depth. 

Actual experience has shown, however, that 
the solid disc, when kept well sharpened, not 
only wears better, but usually does better all- 
'round work, than the other types. 

Tandem disc harrows. The tandem disc 
harrow is formed by attaching a trailer 
directly behind an ordinary farm-disc. This 
trailer throws the soil in the opposite direc- 
tion to the first set of discs. When the ground 
is gone over once with this implement it is cut 
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Fig. 122. Orchard harrow 
extension 
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UP *-° the 
outer edge of the 
s' -V \.\W > ganK. 
When in one 
position, the im- 
plement looks like 
an ordinary disc 
harrow, but the 
gangs can be swung 
around so as to 
leave a wide space 
type of harrow i3 
the South in prepar- 



between the two. 
found in common use in 

ing for cotton. It is of special advantage in 
throwing down the ridges made by the 
cultivation of cotton, corn, or sweet potatoes. 
The reversible feature allows this work to be 
done to the best advantage. 

Orchard harrows. The orchard harrow is made 
on the same principle as the reversible disc, but 
the disc gangs are placed out on the end of an 
extension. This construction makes it possible to 
work under trees to good advantage with a disc 
harrow, which could not be done with an ordinary 
implement. These tools are coming into general 
favor in practically all sections of the country 
where orcharding is followed as a business. 

Tractor disc harrows. Disc harrows, both single 
and tandem, are now being made for use behind 
tractors. They are built along the general lines of 
the ordinary disc harrow, but made heavier 
throughout. The style of disc is the same as for 
horse-drawn harrows, being either solid or 
cutaway, or both. They should always be equipped 
with tongue trucks and weight boxes, in order that 
sufficient weight may be put on to make them 
take the ground to best advantage. There is 
usually plenty of power when the tractor is used 
so that a good job of disking may be done. Double 
disking in this manner where oats, spring wheat, 
or barley is to be seeded on 




Fig. 124. Wheat plots comparing rcrjJt'of grown?, oat-, before 
seeding fa) and of summer cultivating ccXa'.Iov/ir.g {t/j 

stalk land in the corn belt, is becoming a favorite 
practice and gives excellent results. 

Disc harrow sizes. Disc harrows are made in a 
wide range of sizes, both as to length and height 
of discs. The 10-inch disc has proved the most 
popular, however, and the bulk of disc harrows 
sold are of this height. The length of the disc 
harrow depends on many things, principally the 
work to be 





Fig. 125. Combined disc and cutaway harrow 

done and the horsepower available. In the 
corn belt, 2 sizes predominate — the 8- and 10- 
foot discs. The 8-foot disc will take 2 corn 
rows nicely when disking stalks, leaving a 
short lap. The 10-foot disc will just uproot 
3 rows. The 9-foot disc wall not reach the 
third row, consequently it leaves a wide lap. 
It takes more horsepower than the 8-foot, and 
is no more efficient. It is, therefore, being 
rapidly discarded in favor of one of the other 
sizes. 

Tongue trucks. A tongue truck 

should always be used on a disc 
harrow. It steadies the disc, so that 
better work can be done, and at the 
same time takes the weight off of 
the horses' necks. It also elimi- 
nates most of the violent swaying 
f the pole which always annoys and 
ften injures the animals next to it 
if the truck is not used. 



Fig. 123. A tongueless disc harrow, the truck serving to reduce the draft, 
which in any disc machine is considerable 



nd Rollers and Packers 

three distinct types of 
in use — the flat roller, 
wood, the corrugated 
the subsurface packer. 
Flat rollers. Flat rollers are 
designed as clod crushers, and have 
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been usgd,for this purjiose almost exclusively. It 
has been>3bund, however, that land rolled down 
sm^elkfaivj ^js crusted badly by a heavy rain. In 
adtifer^^^ cap^arj#%^fer rises to the surface, 
evapor*|r0^7|&as Wffi much quicker from the 
smootH, Bprafod| star ? a< e. 

^P^AtM^MxMJ ■£'' n ' litions have been so uni- 
versafly -^oh&d^Sfaf ihe use of a drag harrow 
following a flat roller is always recommended. 

Corrugated rollers. Corrugated-iron rollers are 
made with either solid or hollow iron wheels which 
come to a rather sharp edge on the outer 
circumference. This corrugation may be from 1 to 
3 inches deep, curving out to form a flange on 
either side. The edges of the flange on adjoining 
wheels touch one another leaving the corrugations 
from 

3to 5 inches apart. It will be, readily seen that not 
only will this type of roller crush clods, but that the 
corrugations will cut into the soil, causing some 
subsurface packing. 

Corrugated rollers are made on a straight spindle 
or in sections. Those made in sections are more 
flexible and will do a better job where the land is 
uneven. 

The heights of the roller wheels vary widely, 
most of them ranging from 16 to 20 inches. These 
higher wheels are used exclusively on the single 
rollers. Where a trailer is used, forming a double 
roller, the height of the wheels is greatly reduced, 
ranging from 8 to 12 inches. 

The question is often asked as to which type of 
roller is to be preferred. Both single and double 
rollers do good work. The single roller is a little 
easier to handle in stalk land that has been disked 
up for oats or other small grain. Where the soil is 
very mellow and contains stalks or trash, this 
material is apt to push ahead to a certain extent of 
the small-wheeled roller. Other than this, little 
criticism can be made of either type. Every farmer 
who grows corn and small grain should have a 
corrugated roller. ■ 

Rolling spring-sown grain. Where oats or other 



small grain follows corn, 
and the grain broadcaste> 
case, the 
corrugated roller 
great advantage ffl as the last 



disked 
ther 





FIG. 126a. One form of soil packer, an implement particularly 
useful on light, loose soils 

thing in the seedbed preparation. In Grundy . 
County, Illinois, members of the Agricultural 
Improvement Association made tests showing the 
effect of the corrugated roller used at this time. 
Where oats were broadcasted, the stand was 
increased about 30 per cent. This was evidently 
due to pressing kernels, that had not been covered, 
into the soil, and also to the fact that the soil was 
pressed firmly around practically all the seed, 
holding the moisture and thus causing rapid 
germination. Usually, in broadcasting, many 
kernels lie near the surface, or in crevices where 
there is little or no fine dirt, dry out shortly, and 
never grow. 

Rolling winter wheat and other small grain. 
Rolling winter wheat in the spring as soon as the 
ground is dry enough to work is an exceedingly 
profitable practice. The roller closes the cracks left 
by the freezing and thawing weather of early 
spring. This not only covers the exposed roots, but 
saves moisture. In a few days after rolling, a piece 
of wheat that has appeared quite dead, and which 
probably would never have come out except under 
the most favorable weather will begin to show life. 

Oats, barley, and spring wheat can all be 
benefited by rolling in a dry spring, even after the 
plants are 3 or 4 inches high. It will be better, 
however, to roll at the time of seeding as 
explained above. 

Rolling ahead of the corn planter. In any section 
where corn is grown, it is excellent practice to run 
a corrugated roller ahead of the planter. This firms 
the land sufficiently to enable the corn to be 
planted at a uniform depth; neither does the 
planter run too deep. 

js common practice in the corn belt to use the 
^harrow as soon as planting is finished, 
illy crossing the rows. If the ground is very 
dw and not rolled, the corn planter trades are 
efi, burying the corn from 

inches deep. Under this condition, even in 
rable weather, the vitality of the seed is 
exhaus ted before the plants get out of the ground, 
ool, wet weather the kernels often rot. 
re the roller is used, the corn is planted 
and, if the soil is dry, the compacting of 
ler causes enough moisture to rise and 
around the seed for germination. If the 
^^eather is wet, the seed is still close 



Fjg. 126. Common, metal land roller, an implement that could 
and should be more widely used 
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Fig. 127. Two modified forms of subsoil roller or pncktr. Implement*; of this type have been meet developer! and most utilized in 

the dry-farming operations of tl.e terni-arid YVe;t 



enough to the surface to get enough air to 
prevent decay. 

The subsurface packer. The subsurface packer 
is more like a corrugated roller than any other 
tool. The wheels are farther apart, generally open, 
with a sharp rim. It is the object of this tool to cut 
rather deeply into the soil, splitting clods, and, 



most of all, to firm the bottom of the furrow slice. 

The subsurface packer has found great favor in 
regions of light rainfall, where a seedbed that is 
firm underneath and fine on top holds moisture to 
best advantage and presents the most ideal 
condition for the growth of crops. 



Cultivators 

There are a great many cultivators on the market and they present a large number of 
varieties of construction and manner of operation, most of which, however, are but 
different means of accomplishing the same end. All cultivators may be divided into 4 
classes, according to construction — shovel, disc, spike- tooth, and surface — and into 2 
general classes, in reference to soil topography, namely, those adapted to hilly fields, and 
those for use on level or slightly rolling 



lands. 

Pivot-frame and pivot-axle cultivators. With 
hilly fields, the best practice is to cultivate them 
across the slope, to prevent washing. This 
procedure presents a difficulty at the outset in 
managing the cultivator. 

For this kind of work there are 2 general types 
of cultivators now in use, the pivot- frame and the 
pivot-axle. Both of these implements allow the 
operator to incline the wheels up the slope, in 
order to keep the machine to its work. The pivot- 
frame accomplishes this by changing the direction 
of the pole, without interfering with the team, 
while the pivot-axle works directly on the wheels, 
changing their direc- tu f B tion 
immediately, ac- W f cording to 
the way I the operator pushes 
Ihis foot. In both im- 




Fig. 128. The one-horse, single shovel plow was one of the 
first cultivators and the ancestor o£ our modem highly 
efficient soil-stirring implements. 



plements the same device is used in dodging, 
whenever this is necessary. 

The two-row cultivator. On account of the 
growing scarcity of farm labor, the 2-row 
cultivator is coming more and more into favor on 
the larger farms, where the land is not so rolling as 
to prevent its use. Many makes are now so 
improved that the work that can be done with 
them is equally as good as that of the 1-row 
machines, while the cost of the work is greatly 
reduced. 

A good 2-row cultivator must have a strong, 
well-supported frame, to prevent sagging. A 
multiplicity of levers should be avoided. The 
dodging action should be positive, that is, the 
gangs should shift in the same direction as the foot 
is pushed. 

It should be borne in mind, when using a 2- row 
cultivator lengthwise of the field, that the 
cultivator must follow the planter, otherwise, a 
little crook will be found in one row that is not in 
the other, and some hills of corn will be plowed 

The disc cultivator. The disc cultivator is a 
distinct departure in principle from all other types 
of cultivators. Like the disc harrow, it cuts and 
turns the soil instead of tearing it. It is especially 
adapted to 
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land infested with 
grass, smartweed 
weeds that are hard 
will not dodge aroun> 
nyt easily loaded, up 
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morn ing-glories, quack 
er strong-growing 
eradicate. The discs 
tough root, and 




shovel 



are 
scraper 




when tErowing" wfe- 
crop. 

The listed corn cultivator. This cultivator 
also is of the disc type, and is usually built as a 2- 
row machine. Listed corn is planted in the bottom 
of a trench; and it is the object of this implement to 
fill the trench gradually, as the corn grows, until 
the land is level enough to use an ordinary 
cultivator. 

This cultivator has a low, heavy frame to which 
the cultivating gangs are attached. They have free 
side play through roller bearings. This enables the 
discs to follow the trenches, and avoids cutting out 
the growing crop. The success of this cultivator 
depends, therefore, on its ability to follow the 
inequalities of the trenches closely. 

The surface cultivator. The surface cultivator is 
usually fitted with 2 scraper blades on each side, in 
the place of shovel gangs. Each blade is attached to 
a single standard, where adjustments to change the 
angle and pitch of the blade are provided. 

The tending of all kinds of cultivated crops with 
this tool is rapidly coming into favor. Owing to the 
fact that the blades may easily get out of position 
and do little or no good instead of the first class 
work of which they are capable, the following 
specific directions are given for adjusting a surface 
cultiyator. 





Fig. 129a. Two-row, riding cultivator, one of the means by 
which a farmer can win his battle against drought and weeds. 



How to adjust a surface cultivator. Prepare the 
cultivator for the season by sharpening and 
polishing its blades. 

Surface cultivators are usually supplied with 2 
blades which are somewhat narrower at the heel 
and 2 which are of the same, or nearly the same, 
width throughout. Place the narrow pair on the 
outside, and have the other pair trimmed down by 
a blacksmith to not more than 2 inches at the heel. 
Place these next to the row. Run the machine on a 
level surface — a floor or a plank will do — raising 
the tongue to the height carried by the team. 

Loosen all set nuts, using kerosene and oil, and 
level all the blades with the surface on which the 
wheels rest; set them as nearly flat as the knuckles 
or blades will allow, and with as little angle to the 
row as will safely cover the surface. It will be 
found that the blades will clear themselves of trash 
best if the point runs slightly higher than the heel. 
This is particularly true in spring-plowed stalk 
ground. Use a rigid shield; if the machine is 
supplied with a floating shield, lock it. Place the 
blades about 4 inches apart and just high enough 
to permit enough soil to run under them and reach 
the row covering the small weeds that may have 
started at the hill. Blades should run only deep 
enough to keep soil flowing over them thus 
leaving a mulch between rows. 

For the second cultivation, lower the standards 
carrying the outside blades a half inch. Move the 
gangs a little farther apart and turn blades to a 
slightly greater angle with the row. This will be 
the deepest cultivation. At any rate, the following 
cultivation should be more shallow. For the third 
crossing, lower the outside blades another half 
inch and set the gangs farther from the row. 

The fourth cultivation should lay the corn by; 
set the outside blades flat once more, and raise the 
inside ones at the heel, so that they 



Fig. 129. Steel frame disc cultivator with discs set to hill up 
along the row 
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will only have the dirt run over them when 
crossing the ridges. 

Don't stir loose dry soil, if not weedy; and 
don't; get close to corn when ground is wet, 
thinking it will do less harm to the roots. Don't 
cultivate in wet soil anyway, if you can help it. 
Try to move just as little soil as possible. Have a 
good seedbed, and make it as level as you can. 
Don't be afraid to get close the first time, but 
keep away the third and fourth. 

Remember the machine may get out of 
adjustment. Check up on the blades often by 
placing a straightedge under them. Never let any 
blade scrape the loose topsoil away, if it won't 
stay under, find out why. 

The weeder. The weeder is really a spring- 
toothed cultivator with very narrow pointed teeth. 
These tools are built in sizes to take from 2 to A 4 
rows at a time. The 3-row weeder is the size 
usually found in the corn belt. 




Fig. 131. Riding cultivator cultivator blades and, behind them, 
surface smoothing rakes to break down clods and ridges. 




Fig. 130. Reversible riding disc harrow, with the discs set close 
so as to throw the soil away from the row; and (a) with discs 
spread and reversed so as to straddle a row 



The most improved types of weeders are 
mounted on wheels and equipped with a 
spring-pressure lever to adjust the depth of the 
teeth. 

A weeder can be used to advantage in tend- 
ing practically any cultivated crop during the 
first period of its growth. Where the weeder 
is run over a field just as the crop is coming up, 
any crust that may have formed is broken 
and the sprouting weeds are destroyed in 
great numbers. This operation can be re- 
peated in a few days and will both keep back 
the weeds and leave the ground in such good 
condition that the crop will generally get to a 
sufficient height to be easily cultivated before 
it is necessary to put a cultivator in the field. 



Shovel versus Surface Cultivator 

We usually expect to attain 3 objects by cultivation, namely: to kill weeds, 
to save moisture, and to aerate the soil. The University of Illinois has made re- 
peated tests which show conclusively that killing weeds has more effect on the 
crop than any other factor, and that cultiva- 
tion need only be deep enough to accomplish FlG 132 The weeder is most 

this. This being the Case, the USe Of a Shovel useful for clearing a field of weeds 
. . . . , . . between seeding time and the 

cultiyator _ throughout the growing season, appearance of th? crop, 
especially if run to any depth, is harmful since 
many of the roots of the crop are badly pruned 
by it while the weeds are being eliminated. 

Many of the best corn growers over the whole country are using surface cultivators 
altogether. Many more are using combination rigs, discarding the shovels after the 
second cultivation in favor of the scraper blades. 

Practically all of the machines described above, except the disc, can be secured 
equipped with shovels or scraper blades. Owing to the importance of this matter of 
cultivation, it is advisable, when buying a new cultivator, to get one that is 
interchangeable for shovels and scraper blades. 



Above, a light delivery truck well equipped with springs for the handling of easily damages 1 produce. Below, 
a powerful type equal to any task that a farm can impose 

Motor Trucks Are Made in All Sizes, Types, and Capacities. The Farmer Who Really Needs One Has but to Choose the Kind 

Best Suited to the Majority of His Needs 




The old and the new in farm power. In the South "40 acres and a mule" is giving place to "400 acres 
and a tractor," and similar changes are occurring everywhere 




A small tractor of the caterpillar type operating an ensilage 
cutter 

The Small Farm Tractor as a Combination Movable and Stationary Source of Power Is Almost Revolutionizing Certain 

Phases of Farm Work 
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Fig. 133. Potato planter of the force feed type. The man in the rear feeds the seed pieces to the dropping mechanism 



CHAPTER 8 

Machines for Seeding and Planting Crops 

By'F. H. Demaree (see Chapter 7) who says of the implements described here: "As Agronomist with the J. I. 
Case Plow Works, I was afforded ample opportunity to study the construction and operation of all kinds of corn, 
cotton, and peanut planters and listers. I found, as most people finally do, that it is the successf ul operation of a 
machine that appeals most to the farmer. In most cases a great deal can be accomplished simply by following the 
directions given by those ivho make and knoiv the machines. In following the work of drills and seeders in many 
sections of the country, I find that it is essential to get the style of furrow-opener that best suits local field 
conditions,then to standardize the drill every season. In starting my drill, I measure the correct amount of seed for 
1 acre into the drill then set the drill as nearly as I can to sow that amount. I keep changing the feed until the right 
amount is seeded. This is the only way to get a proper stand." In view of the tremendous importance of proper 
seeding, which alone may mean the difference between a good crop and a poor one, the folloiving information — 
based on practical tests and, first-hand observations — should prove of very great value to the farmer. — Editor. 



THE development of planters and seeding machines, as we have them now, is 
even more recent in point of time than that of plows and other tillage imple- 
ments. In the early days of America corn planting was all done by hand, much 
of it on unprepared land. Kernels were pushed into the soil with a stick, or cov- 
ered with a hoe, on a piece of clearing where the burning of stumps and brush had 
insured the land being free from weeds for a season or more. Even at the time the 
western prairies were being opened up planting was all done by hand. The land 
was plowed, furrowed out, then the corn dropped and covered with a hoe. 

Later the planter, as we know it now in its essential parts, was developed. 
The first of these machines of the 2- 
wheeled type was the old " Step Drop." 
A boy sat between the wheels and 
worked a hand lever, dropping a hill at 
each step of the team. From then on, 
the drill and check-row types were 
rapidly perfected. 

The use of drills and broadcast 
seeders is also very recent. Hand sow- 
ing had been the rule from time imme- 
morial until the present day mechanical FIG- 134- 

fertilizer 

age brought the development of these 

machines.. The first seeders were all of the broadcast type, represented by a box mounted 
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best available, for the force feed as described in this chapter has not been in existence 
much more than a generation. 

Planters 

CORN PLANTERS. Few farm implements offer such direct profit-making 
opportunities by correct use as do planters and other kinds of seeding machines. Corn 
planters may be roughly divided into two classes — the round-hole plate machines and 
the edge-selection planters. Machines of the former class may he subdivided into two 
classes — the single-cell and the full-hill drop. Both of the first two classes of planters 
mentioned may have either intermittent or continuous drive. 

There can be little doubt that, so far as accuracy is concerned, the singlecell machines 
have outclassed those of the full-hill drop type; and it is, doubtless, for that reason that 
the great bulk of com planters now sold are of the single-cell type, either round-hole or 
edge-selection plates. There may be considerable advantage in the better machines with 
intermittent drive, in that friction is considerably reduced and the life of the com planter 
is prolonged. The drop mechanism is generally rather delicate, and a quick wearing of 
the parts is objectionable because it always means inaccuracy. Without proper 
adjustment throughout and a harmonious working of parts the highest accuracy cannot 
be obtained, and slight wear is often the cause of inaccuracy. 

Value of individual hills. There are 3,556 hills of com on an acre of land, planted 3 
feet 6 inches apart. If each hill should produce 1 pound of corn, and a perfect stand be 
secured, the yield will be 50.8 bushels per acre, basing the field weight on 70 pounds per 
bushel. If this yield per hill can be doubled, then the yield per acre can be raised to 101.6 
bushels. 

As the yield increases, many other factors enter in to hold down the yield outside the 
question of stand, but for any good yield a first-class stand must first be secured. The 
illustration is introduced to show the real necessity of proper planting. 

Careful examination of many com fields in practically every com state in the union 
has shown that often veiy good fanners have as low as 70 or 80 per cent of a perfect 
stand. In such cases the farmers have been plowing, planting, and cultivating from 20 to 
30 per cent of their land with no prospect of return. 



Round-hole versus edge-selection plate. 
Both of these types of corn planter have their 
, advocates. The round-hole plate selects the 
kernels in their natural position. This is a 
strong argument in favor of the more accurate 
drop from this type of plate, as efficiency is 
bound to decrease when any artificial element, 
such as changing the position of the kernels 
in some way which is unnatural, creeps in. 
On the other hand, it is claimed that as corn 
varies considerably less in thickness than it 
does in width, the edge-selection plate is on 
this account more accurate than the round-hole 
type. Doubtless the different makes of 
both of these kinds of planters are accurate 
when properly operated. 

In making a test with these two kinds of 
plates, the writer found a very interesting 
thing, which, to the best of his knowledge, 
had not then been made public. In both 
planters corn was used which had come out 



of a car of shelled corn and had only been 
graded once. There was, consequently, a 
rather large number of extra large and extra 
thick kernels in it. After a full planter box 
of corn had been run through each machine, 
it was found that the round-hole machine had 
planted every kernel in the box, whereas the 
edge-drop machine retained nearly a double 
handful of these extra thick kernels, which 
could not slide down into the cells. It be- 
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ouglmess of the grading of the corn. 
This is not so true with the round- 
hole type, but even this machine 
gives better results if the corn is 
well graded. It may be mentioned 
that the efficiency of graded corn 
can be materially increased by shell- 
ing off by hand the butts and tips 
of the seed ears, and then throw- 
ing the ears into the different piles 
according to the width of the ker- 
nels. 

Testing the planter. With every 
planter there is furnished a rather 
large number of plates, which are 
designed to cover such a wide 
range of corn that one set, at least, 
should give better results than any 
other with the particular com 
to be planted. In judging re- 
suits it is hardly enough to take a few kernels 
of corn and see whether or not they fit in the 
cells snugly or too loosely. The action of the 
planter while running has some effect in filling 
the plates. Neither is it enough to take the 
machine out of the shed, fill it up on the day 
you expect to plant corn, and then drive off 
down the road a few rods, letting it plant in 
the meantime, and then go back and count 
results. The jar on the machine'is very heavy 
on the road, and more corn is apt to be sent 
through than will be the case in actual field 
conditions; hence, results are likely to be mis- 
leading. 

It is much better to jack up the drive wheel of 
the planter and put in the plate which is thought 
best adapted to the corn to be planted; then run 
through at least 200 hills, if the corn is 'to be 
checked, counting accuracy on the basis of 2, 3, or 
4 grains to the hill. If the corn is to be drilled, one 
kernel should come down at each click, which 
represents a cell as having passed the opening. 
Different plates tried in this way will often show 
surprising differences as to the degree of accuracy 
obtained by the machine, and will be found to have 
a direct bearing on the percentage of perfect hills 
that will be found in a field of corn at its maturity. 

Insuring a good check. On lands that are level or 
only slightly rolling, the ' common practice is to 
check corn, in order that it may be cultivated both 
ways. Such cultivation aids materially in holding 
the weeds down. Often, however, the well-laid 
plans of the farmer are completely blocked by 
getting the check so poor that it is impossible to 
plow both ways. It is impossible to set a planter at 
the factory so that it will check accurately under all 
conditions. Just take hold of the pole of your 
planter and lift it up high. It will be seen that the 
shoes angle very little. The corn will drop almost 
straight down. Lower the pole, and the bottom of 
the shoe is several inches back of the seed can. The 
relative position of the shoe to the button 




Fig. 135. The careful fanner tests his planters frequently to see that they are 
giving maximum service 



on the wire means a good check or a poor one. 

In order to be . sure that you have proper 
relation between these 2 parts, it is necessary, after 
you have planted the first 2 rows and gone back 
several rods on the second 2, to get down and dig 
up several hills of corn. The corn should be found 
1 inch or 1| inches behind the button. If it is found 
that the corn is not being dropped quickly enough, 
that is, ahead of the points mentioned, then loosen 
the bolt that passes through the pole and uprights 
on the front frame and raise the pole higher. This 
will make the shoe stand back and allow the corn 
to drop before passing the button. If there is no 
such adjustment on your planter, shorten the neck 
straps which hold up the neckyoke. If the planter 
is dropping too quickly, that is, more than an inch 
and a half behind the button, reverse the pole 
adjustment. 

The accompanying cut (Fig. 136) shows 4 rows 
of corn. The phrase "hill behind button" refers to 
the way the team is headed. Note the position of 
the kernels in reference to the button. After 
turning the team around, the wire is stretched at 
about the same tension as before, but the pull of 
the planter brings the buttons back past the spot 
where they were pulled by the planter on its op- 
posite trip. Consequently, unless the corn drops 
behind rather than in front of the button each time, 
it will be badly out of line. 

The clutch. When checking corn, the clutch 
controls the speed of the plates as well as the 
number of holes that pass the cut-off, thus 
determining the number of kernels planted. On 
most corn planters the clutch is found on the drill- 
shaft. Owing to the speed of the drill-shaft and the 
relative delicacy of the clutch parts, it is subject to 
a great deal of wear. Any failure to take hold, or 
slipping on the part of the clutch, is a contributing 
factor to uneven planting. In recent years one 
progressive manufacturer has taken the clutch 
from the drill-shaft entirely and 
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an excellent one. A special attachment for al- 
most any planter can be secured for this work. 
These attachments consist of small cans, set 
immediately behind the corn boxes with hose 
leading into the planter shank. The gearing is 
attached to the drill-shaft, so that the plates 
operate in unison with the planter plates. 

Cowpeas or soy beans planted with corn 
make an ideal combination for silage, hogging 
down, feeding-off with sheep, or to put in the 
shock for winter feeding. As near as can be 
determined, there has been practically no re- 
duction in yield of corn due to the presence 
of the peas or beans. 

Single-row planters. Many single-row 
planters of the walking type are used in the 
east, south and southwest sections of this 
country. _ The plates used in them are the 
same as in the ordinary 2-row machines. 

One other feature has been subject to con- 
siderable change, that is, the device by which 
the plates are driven. Three methods have 
been used — the chain-drive, shaft-drive, and 
pitman-drive. The pitman-drive is the most 
recent and has become very popular, on ac- 
count of its simplicity' and durability. A pit- 
man-rod is attached to each side of the drive 
wheel, so set as to work alternately. The 
plate is equipped with extension lugs and one 
pitman pulls it forward a notch then the other 
pushes a notch. Thus a hole passes the cut- 
off at every impulse, and a con- 
tinuous rotary motion is 
given the 
plate. 
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Fig. 136. Diagram to show good checking obtained by careful 
adjustment (see text, p. 89; 

placed it on the axle. The parts are heavy and 
strong, yet they work with great precision and 
accuracy. 

It is especially desirable to test the clutch of 
the corn planter thoroughly every spring. Do not 
take chances with worn parts; get new ones. 

Fertilizer attachments. Attachments for 
distributing fertilizer are coming into increasing 
demand as the fertility of the land diminishes. 
These attachments are merely large cans, 
mounted on a support bolted to the main frame of 
the planter and driven from a sprocket on the 
axle.. From the opening in the bottom of the can a 
hose leads to the heel of the planter shoe. The 
amount of fertilizer applied is controlled by the 
size of opening. The cans are equipped with a 
force feed device to ensure a constant delivery of 
fertilizer into the hose. 

When using fertilizer for corn in this way, it is 
always advisable to drill it in the row. If checked 
in the hill, there is some danger of burning the 
young plants, or of causing too great a 
concentration of roots at one spot. Where drilled 
in the row, the roots spread in a normal manner. 
In addition, the cultivator usually spreads the 
material more or less, and the succeeding crop 
gets a greater benefit from the residue. 

Pea and bean attachment. The practice of 
planting cowpeas or soy beans with corn is 

Fig. 137. 
<_ Horse -drawn, 
single-row, 
walking 

COTTON PLANTERS. Regular cotton planters are made both single- and double- 
row. _ They are equipped with shovel or sweep to open the row, and with shovels or discs 
in the rear to cover the seed. 

The usual device for getting the seed out of the hopper into the hose leading to the 
ground has been a picker wheel. This little wheel with manj A sharp projections revolves 
in the opening from hopper to hose, tearing the seeds apart and forcing them in a steady 
stream into the hose. The use of the picker wheel invariably means thick planting, 
greater cost of seed, and increased cost of thinning. 

Recently, there has been patented a cell drop that handles the seed with a plate much 
like com. This planter bids fair to revolutionize methods of cotton planting. The cell-drop 
mechanism has a polished cell plate with sharp, hooked projections extending in the 
same direction that the plate is traveling. Above the cell plate is a retarding plate to 
prevent bunching of the seed, and above this an agitator plate which shakes and tears the 
seeds apart so that they will feed into .the plate below. The cell plate is equipped with a 
cut-off, to insure greater accu- 
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racy. The cell drop is able 
thinner, thereby reducing the cc 

Cotton is also planted with the 2- 
row shoe type of planter, which 
much like an oa pnaiiy^Teorn, plS 
appearance. These planters jx^. 
monly used wh&TIiEelTan'dT^has 
prepared in advance of th^pja^iting. 
The picker-wheel fee5^.fe^teed--^O^Mr on 
these machines. They^ "are'Tntefchange- 
able for corn by exchanging the cotton 
feed for corn plates. 

Peanut attachment. Peanut attachments 
can be secured for most cotton and corn 
planters, either riding or walking type. The 
regular planter hopper is removed and the 
peanut hopper put in its stead. The nuts 
are taken out of the hopper by means of an 
endless-chain cup conveyor and dropped into 
the hose that leads to the furrow. Planting 
distances are controlled by the use of different 
sized sprockets which increase or diminish 
the speed of the conveyor. 

Listers. A lister is a combination plow 
and planter, equipped with either corn or 
cotton plates. The plow is of the "middle- 
buster" type, that is, one having a double 
moldboard which in digging a trench throws 
the dirt both ways. 

The middle-buster is set in a frame to which 
the planter box is attached. The whole 
implement must be strongly made and easily 
adjusted, to meet the adverse conditions 
under which it has to work. Both single- 
and 2-row types are made. 

Why listers are used. Of more impor- 
tance than the type of implement is the neces- 
sity for its use. Listing is a common practice 
in the central and southern portions of the 
Great Plains states. Where the annual rain- 
fall is light, every method of conservation of 
moisture must be used. 

Listed land is left with furrows and ridges 
at regular intervals. • Land in this condition 
offers the best opportunity for rain to soak 
quickly into the subsoil, where it is protected 
from evaporation. Snow, also, is caught in 
the trenches and held far better than would 
be the case on an unbroken surface. 

By planting in a furrow, weeds in the row 
are more easily killed; and as the furrows are 
filled the roots of the plants are left at a much 
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Fig. 139. Single-row, riding type cotton planter 

greater depth "than with surface planting. The crop 
stands dry weather better and is not so apt to blow 
down. 

Methods of listing. Three methods of listing are 
used. Single listing is perhaps the most common. 
With this method the field to be planted is left 
untouched from the previous crop (except, 
perhaps, for the cutting of old stalks with a stalk 
cutter or disc) until the new crop is to be planted. 
Then the lister is put into the fieldy^d, the^s*e.d 
planted «in the furrows as they j&i 
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Fig. 138. Single-row, walking lister adapted to small scale com 
or cotton planting 



be plowed either in fall or in 
winter and listed in the spring at planting time, 
better results can be secured than by either of the 
other methods. There is, however, a considerable 
increase in the labor cost. In thus preparing land 
the loose-ground lister is generally used. This 
machine is much the same as an ordinary corn 
planter, but is equipped with large double-disc 
furrow openers to form the trenches. 

TRANSPLANTERS. Wherever tobacco, 
cabbage, strawberries, sweet potatoes, tomatoes, or 
other crops requiring transplanting are grown in 
commercial quantities, a transplanter is a labor 
saver and a money maker. The design of this 
machine is quite simple. It has a heavy triangular 
frame, low down, usually swung under the axle of 
the 2 main 
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wheels. The point of the triangle is in front, 
supported by a pivoted truck. On top of the frame 
a large barrel is mounted for the water, and in the 
rear are a furrow opener and 2 seats for the 
planters. The barrel is equipped with a water valve 
which is tripped automatically. As the water is 
released into the furrow, one of the setters places a 
plant 



Fig. 140. The riding lister does 
exactly the same tilings ns the 
walking type but does them quicker 
and with less effort for the operator. 



required, ranging from 8 to 14fl 
acre. This quantity is heavy 
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in it, one man setting every other plant. The 
coverers pull the loose dirt around the plant, 
compacting it slightly in the process. Distances 
between discharges of water are regulated by the 
use of different sprocket wheels. 



on ' 
cardj 
opens 
by 

the speed of the pickers. 

The furrow opener should make only a 
narrow trench into which the seed is dropped 
and immediately covered. The double-disc 
type of coverer, set to throw in, is universally 
used. This not only covers the seed, but 
starts a good ridge. Where a slight ridge is 
raised at planting time, a harrow or weeder 
can be used before the potatoes are up and 
the weeds practically eliminated between 
hills in the row. The cultivator will take 
care of those between the rows. 
The use oi water auows plants to c>e set in 1 Single-and two-row styles. Potato planters the heat of the 
day without wilting, which is are made in both single- and 2-row styles, impossible with hand setting. 

The 2-row planter is, of course, heavier to 
POTATO PLANTERS. Improved potato handle; but it decreases the labor cost of machinery is causing 
a steady increase in the planting, and is just as efficient as the single interest shown in this important 
crop. Out- row machine. In addition, a 2-row cultivator side of planting and harvesting, the labor can be 
used to tend the crop by following the required to produce a potato crop does not 2 rows of the planter at 
all times. Other- differ materially from that in the production wise, a 2-row cultivator cannot be used in 
the of a corn crop. A large quantity of seed is . potato field. 

Drills 

All small grain is now seeded in one of two ways — by drilling or by broadcasting with 
either an end-gate seeder or a broadcast seeder. 

Practically all wheat, both spring- and fall-sown, is drilled in. The fanners have 
seemed to recognize the importance of using a drill to put in this crop. This is not so true, 
however, of oats and barley, particularly oats. In experiments conducted at various 
experiment stations, to determine the effect of drilling compared with broadcasting on 
the yield of oats, it has been found that a definite increase in yield can be secured by 
drilling instead of broadcasting. The Illinois Experiment Station secured, as a general 
average on 3 such fields for 3 years, an increase of 3.9 bushels per acre in favor of 
drilling. Kansas reports, after a long- continued experiment A an average increase of 5.3 
busfe€lfeper acre in favor of drilling over broadcasting. The Ontario Agricultural College 
lcrease of 4 bushe ls per acre as a result of drilling. Moreover, at the Iowa 
ExperiBr^nt^^M^lp^^^^^fe^^^&ater wheat gave an average yield of 4.2 bushels 
more graiii^^SMft drilling as compared with broadcasting. 
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Additional advantages of drilling. Aside 
from the question of yield, there are the 
following advantages in drilling small grain: 
The seed is deposited in rows in firm, moist 
soil and covered at a- uniform depth. An 
accurate amount of seed is distributed, less 
seed being required than in broadcasting. 
The ground is left -with alternate small furrows 
and ridges. This favors the absorption of 
both heat and moisture, and gives some pro- 
tection agains$\drifting soil and winterkilling. 
Snow is held li^the furrows to an appreciable 
degree. 
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openers'.-* the "dirt .'failing' in "together with 
the action of the drag chains will cover it 
sufficiently deep. Deep planting of small 
seeds is one of the main reasons for a poor 
stand. The seed fails to grow, or exhausts 
itself in pushing the young plant to the top 
of the ground. When using the drill for 
small seed alone, put the grain tubes on again, 
but set the furrow-openers to run very shallow. 

Styles of furrow openers. From the farm- 
er's standpoint, drills are usually classified 
according to the kind of furrow openers 
with which they are equipped. There are 
51ands of furrow openers in use in various 
sections of the country, namely: hoe, shoe, 
single-disc, double-disc, and combination 
shoe and double- 
disc, commonly 
called the "open- 
furrow" type. 

Hoe furrow 
openers. The 
hoe furrow opener 
was found on the 
early drills and js 
still popular _ in 
many localities. 
It does excellent 
work in a clean, 
well-prepared 
seed-bed. The 
hoe drill is at a 
disadvantage in 
trashy ground or 
where grain is to 
be drilled in 
stalk land that 
has only been 
disked. The de- 
lay caused by 
loading up has 



Fig. 141. Grain drill of the single-disc type with'drag chains for 
covering the furrows 



practically eliminated the hoe drill from this 
class of work. 

One of the recent practical improvements 
in the hoe furrow opener is the attachment 
to each hoe of a spring trip. When any hoe 
hits an obstruction, it trips without breakage 
of any parts and swings back into working 
position. 

Shoe furrow openers. The shoe furrow 
opener looks much like the ordinary corn 
planter shoe. This type of furrow opener, 
also, does excellent work in a clean, well- 
prepared seedbed. With the shoe, the depth 
of seeding can be very accurately adjusted, 
which makes it most desirable when seeding 
in alfalfa or other small seeds. In trashy 
ground or in stalk land, the shoes also load 
up, making them undesirable for this class of 
work. 

Single-disc furrow openers. The single- 
disc furrow opener is by far the most popular 
type, serving the purposes of good seeding in 
the greatest variety of soil condition. Since 
half of the discs in the drill are set to throw 
in one direction and half in the other, this 
type of furrow opener has a decided cultivating 
effect that farmers have not been slow to 
appreciate. The single-disc drill mil do 
good work in any type of soil that is not too 
stony, and it cuts through trash and corn 
stalks in an excellent manner. _ 

The forward delivery of seed is an important 
improvement for the single-disc furrow opener. 
In the open-delivery style of disc furrow 
opener, the seed does not reach the bottom of 
the furrow before the upturn of the revolving 
disc catches it; thus the seed is often thrown 
on top of the ground. In the forward delivery 
the seed reaches the ground before the upturn 
of that section of the disc sets in and is con- 
sequently well covered. 

Double-disc furrow open- 
ers. This furrow opener is 
formed by two straight, flat 
discs set at an angle toward 
each other, coming together 
where they enter the ground. 
This type of fur- 
row opener is used 
extensively in 
heavy wheat 
lands of the 
Northwest. The 
double-disc has 
practically no cul- 
tivating action, 
but cuts through 
the soil like a 
shoe opener with- 
out turning it and 
without the con- 
sequent loss of 
moisture. 

It also has an 
added advantage 
over the shoe, 
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opener in that it will go through trash or stalks 
without clogging. In fact, it is practically 
impossible to load up a drill of this type, but the 
double discs do not cut through trash as well as 
the single-discs and under such conditions will 
not cover the seed quite as well. 

Combination shoe and double-disc furrow 
openers. In this style of opener, the shoe is set 
between two concave discs and makes the first cut 
of the furrow. The discs are set at equal but 
opposite angles, and they throw the soil to each 
side, leaving a wide furrow from 2 to 6 inches 
deep, as desired. The dirt in the ridges on either 
side of the furrow gradually sifts back during the 
winter and spring until the land is nearly level 
again. 

This style of furrow opener is made especially 
for the South for seeding winter oats and other 
small grain. The openers are from 14 to 16 inches 
apart and are often equipped with double seed 
spouts. This is especially desirable for winter oats, 
as they are invariably bearded, and do not feed 
through as rapidly as they should, to make a good 
stand, if a single-grain tube is used. 

Force feed. There are two general types of force 
feed employed in grain-drill construction, the 
fluted-roll and upright-revolving-disc. The fluted 



rolls are attached on 1 long drill 
roll is fitted inside a feed cup. Trf 
usually fitted with a 
be opened or closed 
The rate of seeding is 
cut-off operated by a hand lever, 
to act as a pointer for the scale 
amount of seed being used 
revolving-disc type of force 
placed at the side of the feed 
the discs force the seed grain 
The rate of seeding is ge: 
increasing or decreasing the 

Of the 2 types, the flu 
popular and is used on the 
being manufactured. 

Standardizing the drill 
variation in the size of seeds/e 
to the variety, season, and scHl'. 
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Fir,. 142. Two typ"i of fertility. For instance, a kerr/el of Kherson oats is 
little more than half as hi sc as one of Swedish 
Select. It is obvious, therefore, that a drill set to 
sow 8 pecks of large-berried oats will sov/ more 
than that amount of the small-berried kind. 

The gauge or scale on a drill cannot be con- 
sidered as more than an index. If correct seeding 
is desired, the drill should be checked up each 
year. For all practical purposes, the easiest way to 
do this is to measure into the machine the correct 
amount of seed per acre it is desired to sow. Set 
the drill for this amount, and drive ahead until the 
seed has been run out. Usually, the length of the 
field in rods is well known; the width sov.-n can 
easily be measured. Multiply the length in rods by 
the width in rods, and divide by 160. This will 
give the area in acres or fraction thereof. If too 
little seed is being used, open up the drill; if too 
much, close the cut-off. 

The condition of the grain at the time of seeding 
will also have considerable effect on the amount 
that will go through — whether it has been 
thoroughly recleaned, is absolutely free from chaff 
and trash, or whether these latter impurities are 
present. It should be especially noted that grain 
treated for smut with formaldehyde or hot water 
will swell considerably. This will affect the 
amount of grain put through to such an extent that 
in the latter case a standardizing of the drill 
similar to that described above will be essential. 

Distance between furrow openers. There has 
been a distinct tendency in the last few years to 
close up the space between the furrow openers. 
Wide spacing gives weeds a better chance, and the 
seeds must be thicker in the row to sow the same 
amount per acre. This means crowding of plants, 
and it stands to reason that the grain will not do so 
well as when better spaced. 

The most popular drills are now spaced only 
6or 7 inches apart. This close spacing has greatly 
increased the danger of clogging with stalks or 
trash. In order to offset this, most of the close- 
spaced drills are set zigzag, with every other 
furrow, opener set several inches 




Fig. 143. Two more furrow openers: a simple hoe 
type; b double-disc type 
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ahead o]f those# next to it. This in reality 
makes 2 |ows of furro^speSers. 

Some |manufacturei«^rhave gone so far as to 
set 2 drills in the/4&me frame, so constructed 
that thef back set^/of furrow openers split the 
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fertilizers will "terrlgeT^^^s? necessary to 
equip the fertilizer box with an agitator, to 
keep the material down to the force feed. 
The flat-disc type of force feed is the one in 
most common use. It gives positive results 
with a minimum of breakage. 

Press drills. Press drills are made with- 
out supporting side wheels, but, following 
each furrow opener, there is a "press wheel. 
This row of wheels is fastened on a long axle 
and set in a frame which in part supports 
the drill proper. Press-wheel attachments 
can also be secured for most types of grain 
drills. This equipment is used in sections 
where high winds blow the soil and seed 
badly and on light soils where compacting 
the dirt over the seed brings up the moisture 
and hastens germination. 

The clover-and-grass-seed drill. The 
latest thing in seeding machinery for sow- 
ing clover, alfalfa, and grass seed is what 
is known as the clover-and-grass-seed drill. 
This machine is designed especially for sowing 
these seeds. It is built so that the seed is 
sown in furrows 4 inches apart, which is about 
the proper distance for a good stand. An- 
other advantage of using this drill is that it 
permits the cultivation of the grain already 
above the ground and thereby tends to in- 
crease the yield. 

The common practice is to sow 1 bushel of 
clover seed to 7 or 8 acres and 18 to 20 pounds 
of alfalfa to 1 acre. This is by the broadcast 
method. It is claimed and proved by tests 
that, with a clover-and-grass seeder, 
from 4 to 6 pounds of seed may be 
sown per acre, and that the stand will 



equal, if not surpass, that obtained by broad- 
casting from 2 to 5 times this amount of seed. 

In 1 pound there are about 240,000 alfalfa 
seeds and 288,000 clover seeds. Since there 
are 43,560 square feet in an acre, then for 
every pound of alfalfa sown per acre there will 
be an average of 5j seeds per square foot, 
and for every pound of clover there will be 
6-j seeds per square foot. Farmers have 
been known to sow (broadcast) as high as 25 
pounds of alfalfa to the acre. This is at the 
rate of 137 seeds per square foot, and no 
ground will support such a stand, if all the 
seeds grow. The Ohio Experiment Station 
found that 5 pounds of alfalfa seed, sown on 
an acre by a clover-and-grass-seed drill, 
gave a yield of 7,862 pounds of hay, and that 
25 pounds, sown broadcast on the same acre- 
age, gave a yield of 7,876 pounds of hay. 

By the use of this drill the farmer is enabled 
to put the seed down in the moist earth at 
the right depth, where it germinates quickly. 
In this way, practically all the seed grows, 
and the tremendous loss resulting from broad- 
casting methods is eliminated. 

The main disadvantages of the clover-and- 
grass-seed drill are that it means the purchase 
of extra equipment, and, where the seed is 
put in with spring-sown grain, the land must 
be drilled over again for the small seed alone. 
The value of saving seed and the better 
chances of securing a stand must then be 
weighed against increased labor and ma- 
chinery costs. This is an individual problem. 

One-horse drilL The 1 -horse drill is the 
same in principle as the larger types just 
described, and it may be equipped with prac- 
tically all the attachments. This type of 
drill is generally built with 5 furrow openers 
of either the hoe or the disc style. The ad- 
vantages and disadvantages of each are the 
same with this drill as previously described. 
A drill with 3 furrow openers is also built for 
Southern use, where 
small grain is to be 
drilled between cotton 
or corn rows. 



Fig. 144. Press 
drill. 



Note absence of regular wheels, their place being taken by the narrow ones, each of which firms the soil 
behind a furrow opener 
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Fin. LI5. The wheelbarrow 
seeder marks one of the 
intermediate steps between 
hand sowing and the use of 
the modern improved d r i 11 
a an d horse-drawn seeders. 



When drilling winter wheat or rye in standing 
corn, the drill should be run across the ridges, that 
is, in the opposite direction to that in which the 
corn was laid by. Otherwise, the outside furrow 
openers will go too deep and the middle ones too 
shallow. The matter of cross drilling should also 
receive careful consideration. In cross drilling, 
one half of the seed is sown when going one way; 
the other half, when crossing. This means twice 
the work but eliminates the unseeded portion left 
where the row of corn stood. In addition, the 
seedbed is put in much better condition. Since no 
previous preparation has been made, this extra 
work can well be afforded. 

Broadcast seeders. Broadcast seeders are very 
similar to grain drills, so far as the seed-box and 
force-feed equipment is concerned. The seed, 
however, falls directly to the ground from the seed 
cups, and must be covered by other agencies. 
Some broadcasters are equipped with a cultivator 
attachment, which may be of either the shovel or 
the disc type. In the corn belt, however, farmers 
who broadcast their small grain prefer to work 
their land more thoroughly with disc harrows, so 
that if a broadcaster is used, it is merely for the 
purpose of distributing seed. 

A good broadcaster must have a large, well- 
braced grain box. Sagging is very undesirable. 
The broadcaster is built in two styles: the wide- 
tread, having a wheel at each end, and the narrow- 
tread, in which the wheels are close together and 
the grain box extends beyond each wheel. There is 
practically no chance of sagging in the latter type. rs=s 

End-gate seeders. The end-gate seeder is i " 
common use throughout the corn belt particular! 
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In spite of data at hand showing the 
possibilities of increased production by drilling 
over broadcasting, the latter practice is by far the 
more common in nearly all parts of the corn belt. 
This is probably due to several factors. An end- 
gate seeder can be bought for less than one-fifth 
the price of a_ 4-horse drill. Seeding can be done 
considerably faster. Most farmers regard oats as a 
crop of secondary importance, and wish to get 
seeding out of the way as quickly as possible, in 
order to start work on their corn land. 

The ordinary end-gate seeder is bolted on to a 
board that replaces the back end gate of the 
wagon, and is driven with a chain that extends 
from a big sprocket, bolted to one wagon wheel, 
up to the drive shaft of the seeder. 

The grain is shoveled from the wagon into a 
large hopper, and delivered thence by a force feed 
into the distributing fans. The fluted-roll type of 
force feed, described above, is commonly used. 
An auger construction is also used to deliver the 
grain to the fans. Both types are efficient. 

Double fans are now used in practically all end- 
gate seeders. They are set side by side, and run in 
opposite directions, both throwing away from the 
machine. 

A clover-and-grass-seed attachment can be 
provided in the shape of a small extra hopper with 
seed spouts running down to the fans. This 
attachment can be operated either at the same time 
grain is being seeded or alone. Where clover or 
grass seed is put in with the small grain, it will 
rarely carry as far as the grain; consequently, bare 
streaks are left. 

It is also not the best practice to disc down 
small seeds, as they may be covered too deep to 
germinate well. If the end-gate seeder is to be 
used, it is better practice to sow the grain; after 
this is disked in, sow the small seed and follow 
with a drag harrow or corrugated roller. 





Machines for Harvesting and 
Threshing Crops 

By F. H. Deviaree (see Chapter 7). In discussing plans for this chapter, Professor Demaree said: "It has been 
my privilege to have operated or worked with most of the implements described in this chapter. Here in Grundy 
County there is a growing interest in sweet clover. In the spring of the second year of its growth, the first cutting of 
this crop must be very high or the entire crop may be killed. Many plans were tried to hold the mower bar up to the 
desired height, until finally the plan described in this chapter was worked out. It has been uniformly successful. 

"The seed-saving device is not original, but I have shoiun a number of farmers how to make the outfit which is 
an exceedingly valuable attachment when the binder is used to cut sweet clover. Many bushels of ripe unhulled seed 
will be saved in cutting even a small field. 

"After having run one binder machine for 10 consecutive seasons, I can realize that it is an important and 
complicated machine.- Mine is now 16 years old and still in use. Proper care, including housing, regular oiling, and 
keeping all parts tightened up, are all responsible for the long life this machine has enjoyed. My grandfather always 
said that oil was cheaper than machinery. 

Imight add that a monkey wrench and a little time spent in tightening up nuts and bearings are both cheaper than a 
smash-up. " It is practical knoivledge such as this that counts whatever the type of farming and wherever it may be 
attempted. — Editor. 




O CROP can show a profit until it is finally marketed or utilized. The size 
of the profit (or loss) at that time depends on a good many factors, none 



of which is more, important than the combined speed, thoroughness, and economy 
with which it is gathered. In this light, the tools with which this harvesting work 
is done, and their proper attention and handling, assume a correspondingly vital 
importance. 

The mower. Owing to its labor-saving ability, the mower is an indispensable 
implement on practically every farm. It is not only used in the meadows at haying time, 
but it trims the roadsides, the pastures in the fall; and in a number of ways helps to avoid 
hand scything. % 

Taking everything into consideration, the mower, in spite of its usefulness, is not a 
very heavy-duty machine and should, if properly cared for, be made to last for a much 
longer period than the average farm tool. 

In running a mower through heavy grass or clover, there is considerable strain on the 
sickle bar, as well as on the driving mechanism. When buying a mower, therefore, the 
principal features to take into consideration are strength of construction, fewness of gears 
with as direct drive as possible, and the necessary adjustments to keep the sickle bar in 
alignment. 
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Fig. 147. A modem, high-class vertical lift mower, the dotted lines showing the position of the sickle bar when raised and the insets 

showing how it may be adjusted to cut on sloping ground 



Vertical or plain lift. The ordinary or plain lift 
allows the operator with foot lift or hand lever to 
lift the sickle bar several inches from the ground. 
This is for use in turning or transporting the 
mower short distances. 

The vertical lift allows the operator to bring the 
sickle bar to an upright position without stopping 
the team. This feature is especially good when the 
mower is to be used in stumpy or stony land or 
where any obstruction more than a few inches in 
height must be passed. It will not only make the 
work easier, but will allow a much cleaner Job of 
mowing. 

High clipping. Where it is desired to clip higher 
than the ordinary set of the mower., will allow, 
shoe runners can be used to raise the blades. In 
practically all shoe runners, the lower part is held 
in position by an upright piece of strap iron near 
the heel of the runner. This should have more than 
one hole in it; when fully extended it will raise 
the sickle bar considerably. 

Sweet clover is a crop requiring very high 
clipping in the spring. The usual range is between 
8 and 10 inches. For such work, it will be 
necessary to displace the short piece of strap iron 
just mentioned for one long enough to raise the 
shoe to the desired height. This adjustment should 
always be made when clipping the first crop of 
sweet clover. If it is not clipped high, the plants 
will be killed; and if the attempt is made to raise 
the sickle bar with the hand lever, without the 
support of the shoes, the weight of the sweet 
clover will probably spring the bar. 

Bunchers. Two types of buncher at 



tachments for mowers are in use for cutting clover 
seed — the side-delivery and the rear- delivery. The 
side-delivery buncher delivers the seed behind the 
mower, so that it is never tramped on by the horses 
or run over by the machine. The seed is delivered 
in long rolls; and it is harder to turn or load for 
threshing than the fiat bunches of the rear delivery. 

The rear-delivery buncher is simply a large iron 
basket attached to the sickle bar. It has a foot trip, 
and can be dumped when full. The seed is 
delivered immediately behind the sickle bar, and 
the team and machine must pass over it the next 
round. If the clover is heavy, some of the seed will 
be shattered by such contact. Ease of handling the 
seed after being cut is the strong point of this type 
of buncher. 

The dump rake. The dump, or sulky, rake is 
nearly universal in the hayfield. It is light, easy to 
operate, inexpensive, and can be used almost 
anywhere where a horse can be driven. 

This rake may be either of the hand or of the 
self-dump type. In the latter type, a foot trip in 
front of the driver is given a push which causes a 
cam in each wheel to engage in a ratchet, thus 
bringing up the teeth. 

The sulky rake does not leave the windrows in 
good condition for the use of a hay loader. 
Besides, if it becomes slightly overloaded between 
dumps, as it will in extra-heavy hay, it will not 
carry the load. This means hay strung along 
between the windrows, that is hard to pick up or 
must be reraked. The windrows themselves, too, 
are apt to be 
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to one side, forming the windrow. 

The cylinder- or reel-type side rakes have 
the teeth attached to long bars arranged in 
cylinder fashion. The cylinder is set diag- 
onally in the frame and is driven from the 
main axle. The teeth on the various bars that 
form the cylinder are in constant touch with 
the liay, as the cylinder revolves, so that it is 
swept to one side with the least shattering. 

Some cylinder and fork type side-delivery 
rakes may be make into tedders by shifting a 
gear. The hay is merely 
stirred by the rake teeth, 
in order that it 
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'"'out of 'the~ swath Hay tedders. The hay tedder is a 2- 
wheeled machine with "the tedding forks 
directly in the rear. These forks are clamped, 
to a crankshaft, and work in rotation with a 
backward kick as each fork begins to rise. 
This picks the hay out of the swath, so that 
air can circulate freely through it, thus hasten- 
ing curing. If a dump rake is to be used for 
windrowing, the hay tedder, run ahead of the 
rake a few hours, will improve the quality 
of the hay. With a side-delivery rake, the 
tedder is rarely needed except after rains. 
Hay loaders. Like the side-' 

delivery rakes, hay loaders are 
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Fig. 148. Side delivery rake of the cylinder type, and (inset) 
the common dump rake which can compete with it only on small 
farms and in rolling country. 
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Fig. 149. Side-delivery rake of the fork type. Being likely to cause more shattering, this is better for grass than 

for leguminous hays 



made in both raking fork and cylinder styles. In 
the first style, the fork bars are attached either to 
crooked crankshafts or rock shafts that give the 
forks a straight backward and forward movement. 
As the hay is pulled 'forward into the loader, it is 
caught by the conveyors and carried to the wagon. 

The cylinder- or drum-type loaders are made 
with wire teeth attached to bars forming the 
cylinder. The drum is driven from the main axle 
and revolves continuously, 



lifting the hay on to the carriers or conveyors. The 
carriers may be either of the push-bar or slatted 
types. Both are efficient in delivering the load to 
the wagon. 

Both the fork- and drum-type loaders are made 
to take the hay out of the swath or windrow, and 
both do good work. There is a growing tendency 
to use the windrow loader, owing to the better 
quality of hay made by windrowing it soon after 
being cut. These two types of loaders are in 
general use and favor. 



Small-grain Harvesters 

The grain binder. Aside from the plow, the grain binder has had a greater share in 
agricultural development than any other fann implement. It has made possible the 
harvesting of large areas of grain with a minimum of human labor. The binder is a 
complicated piece of machinery, but there are several essential points of construction 
that deserve special mention. Chief of these are power transmission, the cutting device, 
the elevating device, and the bindifiH device. 
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the main driveshaft by means of a secondary 
shaft extended forward along the side of the 
frame and cog-driven. 

Although not a part of the actual cutting 
device, the reel is used to aid this function. 
The reel has 2 important lever adjustments, 
one to raise and lower it, and the other to 
move it forward or back. Any one driving 
a binder should pay a great deal of attention 
to the reel. By lowering it, grain that is very 
short can be cut that would otherwise bend 
before the sickle and never be harvested. 
Tall grain should be cut with a high reel, in 
order to avoid straw wrapping around it and 
to avoid throwing the straw so far back on 
the platform canvas that it will not be properly 
elevated or properly bound. 

Again, in cutting short grain, the reel should 
be carried well back, as well as low down, in 
order that the grain may be swept into the 
.sickle and a clean job of cutting done. This, 
also, causes the sliort-strawed grain to fall 
farther back on the canvas, and aids in proper 
elevation to the packers. If the reel is not 
carried in this manner, short straw will have 
a tendency to fall close to the sickle bar, 
head first. It is practically impossible to 
make a good bundle when this occurs. 

Just the reverse is true when cutting long- 
strawed grain. Carry the reel high and 
forward. If it is swept too far back on the 
platform canvas, it will be elevated in the 
same relative position and bound too close 
to the butt of the bundles. Such bundles will 
be hard to shock and will take water badly. 

The elevating device. The ordinary grain 
binder has 2 elevating canvases with which 
to deliver the straw to the packers. The 
platform canvas runs the full length of 
the binder platform, which varies from 5 to 8 
feet in length. This canvas is driven by 2 
rollers, 1 at each end of the platform. Its 
movement is toward the body of the machine, 
where the straw is delivered to the elevating 
canvases. 

There are 2 elevating canvases, set at an 
angle of about 90 degrees, one above the other. 
These canvases are 

rked Jw rollers, the 
Same the platform 

canv ^CsN T ne lower 
rolle^^pm the bottom 
eleslSfldswas is close 




10 

1 

to the inside roller of the platform canvas, which 
allows the grain to feed up on to the elevator. The 
2 elevators run in opposite directions, thus 
between them lifting the grain and delivering it 
directly to a sheet-iron sloping platform, where 
the packers feed it into the binding device. 

The binding device. The packers are curved iron 
fingers working on a crooked crankshaft which 
gives them a forward and backward movement, 
lowering each packer as it moves back, 
andraisingitas it comes forward. 

The grain is pulled forward until it is in position 
on a steel spring trip, where it is held by an iron 
upright. As more grain is fed forward, the weight 
on the trip increases until the spring is tripped. At 
this point a large iron needle comes forward, 
carrying the twine. This is passed over the bundle, 
the knot is tied, and the twine cut, all in one 
operation. At this point, the binder head is so 
timed that it starts to revolve, and the long iron 
fingers or rods push the bundle on to the bundle 
carrier. 

A good bundle should be tied around the middle 
or slightly A above the middle. Two adjustments 
must be watched by the operator. The butter board, 
which keeps forcing the butt ends of the straw into 
place, can be moved backward and forward, and 
has a great deal to do with the place at which the 
bundle is tied. In addition to this, the binder head 
can be shifted back and forth by a hand lever. 
When shifted forward, the bundles will be bound 
closer to the heads; when shifted back, they will 
be bound nearer the butts. This shift is a necessary 
one to watch, if a good job of binding is to be 
done. 

Do not oil the knotter jaws. If they are tight or 
rusty, loosen them up with kerosene before 
starting. After that, the twine will keep them 
polished. Oil causes dust to settle on them, and 
also allows the twine to slip off too easily. If the 
bundles are not tied, the knotter jaws may be 
either too tight or too loose; there is a spring 
tension adjustment for this. Or the trouble may be 
in the tension of the twine at the box, or in an 
improperly threaded needle. Be sure the twine 
goes through all the little eyes before reaching the 
needle provided for it. 

Grain and seed sayers. When cutting some 
crops, especially over-ripe 
ones with a binder, there 
is more or less shattering 
of seed. This is particu- 
larly true of sweet clover. 
In order to save 
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Fig. 151. Front view of grain saver or binder. Front end of pan 
is unhooked and let down 



this seed, it is necessary to catch it at the points at 
which it will fall from the binder to the ground. 
There are 2 main points to be protected — under 
the packers and between the platform canvas and 
the elevator canvas. 

A grain-saving device attachable to a binder is 
now on the market; but, if a farmer is so minded, 
he may make a good one himself at small cost. 
The materials and special tools needed are: three 3 
by 8 foot pieces of galvanized iron, 3 dozen 1 by 
fV inc A stove bolts, a vise, iron drill, snip shears, 
3 dozen iron rivets, about 30 feet of l|-inch strap 
iron; and a hack saw or other instrument for 
cutting iron. 

There are 2 main pans or troughs. One is 
attached between the platform and bull wheel, 
fastened to an angle iron on the under edge of the 
platform, just beneath the lower roller of the 
elevator canvas, and to the frame of the binder 
next to the bull wheel. The other trough is 
attached under the packers, between the bundle 
carrier and bull wheel, and fastened to the binder 
frame and to the bundle-carrier bolts. 

Two iron straps are used for each trough. Have 
the troughs extend the full width of the machine, 
with sloping ends. In ^tting tin, be sure to make 
es or more for each end. 
ing to such a degree that 
ut easily. The pans are 
h, in turn, are fastened to 
y be used for doing this. 
m| to the machine 
"^^36 inches long, 
exclusive of end fastenings. The bottom of each 
trough should be about 9 inches wide, and the 
sides about 12 and 15 inches. The sides should be 
bent at an angle of 45 degrees. Of course, these 
measurements will vary with different machines. 
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An apron should be placed under the elevator 
canvas, attached to and a few inches under the top 
edge of the packer table, hanging out over the 
platform trough. The lower end hang:-; loo:-;e, 
resting on brace irons. It should be the full width 
of the binder. A strip of tin should be placed under 
the lower edge of the packer boards, extending a 
few inches out, and sloping back over the bundle- 
carrier trough. This should be an inch or two 
longer than the width of the machine, curving in, 
so that all material will run into the trough. 
Extension tins are placed on the back side of the 
binder, running from the lower edge of the 
elevating canvas, up under the seat, and over the 
top roller cogs, down along the edge of the packer 
table, connecting with a strip under the latter. At 
the end of the packer table, this extension tin 
should be curved in, so that it will funnel over and 
into the back trough. 

The small-grain header is built on the same 
general lines as an ordinary binder except that the 
platform can be carried very high, so as to clip off 
only the heads of the grain with a very small 
section of straw. This machine is pushed ahead of 
the team, to avoid running down the grain, and to 
simplify construction. The reel sweeps the grain 
directly on to the platform canvas, which delivers 
it to an elevator that extends upward from the side 
of the machine to reach a grain rack that is driven 
alongside. A combination or' inter-change- able 
header and binder is also on the market. 

Where the ordinary header is used, the grain 
must be well matured at the time of cutting. It is 
taken directly from the machine and built into 
large stacks, to stand until threshing. This practice 
can only be followed in the drier sections of the 
Great Plains and Pacific Coast regions, where the 
rainfall is sufficiently light to allow it. A still 
larger combination header and thresher is 
sometimes used, which not only heads the grain, 
but threshes and sacks it at the same time. 
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Fig. 152. A modern development in harvesting machinery is 
the employment of an engine to drive the machinery, leaving 
only the traction to be supplied by the team 




Results: small in amount, poor to medium in 
quality 




Results: good and moderately large, but measured after all by the physical limitations of the 

animal body 




Results: excellent, limited only by the restrictions imposed by nature upon the operator 

rHE Progress of Farming Is Marked Not Only by the Increased Amount of Work Done, but Also by the Greater Ease With which It Is 

Accomplished 
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Where conditions are right the deep-tilling machine (in this case of the disc type) does a work that 

can be done in no other way 
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Because haying is so nearly a universal farm practice, improved hay-harvesting machinery is among the 

most valuable of modern agricultural inventions 

The Object of a Farm Machine Is to Save Time, Save Labor, Increase the Work Done ane Decrease Its Cost. Do Your 

Implements Do This? 
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Fig. 153. The reaper does, 
good work so long as binding 
and shocking 
required 
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of a star-shaped 
elevated into the 



The reaper or self-rake. This machine is 
designed to meet the needs of farmers who prefer 
to leave grain in gavels (small bunches) on the 
ground, rather than to bind and shock it. For such 
crops as flax, buckwheat, and clover seed the 
implement is ideal; but it is doubtful whether it 
should ever be used in place of the grain binder for 
wheat, oats, and other small grains which sprout 
and discolor easily when left on the ground. 

The reaper is built on the order of the mower, 
but with only one, large drivewheel, from which 
the power is taken in about the same manner as in 
the mower. The sickle is run by a short pitman rod 
from the main shaft. In addition, there is an upright 
shaft with a heavy housing, equipped at the top 
with a wide collar which has a deep depression on 
the outside next to the platform. 

Four large rakes or sweeps are pivoted at the top 
of the upright shaft, and as they revolve are each 
supported by a roller that runs on the collar. As 
each roller comes to the depression, the rake dips 
down and sweeps the platform clean, depositing 
the bunch behind the reaper, out of the 'way of the 
team for the next round. 

The platform is usually about 5 feet wide and is 
supported on the outer edge by a small grain 
wheel. A circular rail is put on the back side of the 
platform, to conform to the swing of the rakes and 
to aid in guiding the bunches au i hey are delivered 
to the ground. 

The kafir header. Kafir corn, milo, maize, and 
similar crops may either be cut with a corn binder 
and shocked or it may be headed, leaving the stalks 
in the field. 

The kafir header is a simple machine, attachable 
to the side of a wagon box. It has a long, narrow 
platform, equipped with an endless- chain 
conveyor. On the outside of the platform is a high 
shield which tapers to a point, to act as a gatherer. 

The machine is attached to the wagon at a 
decided angle, with the gathering point down. It is 
driven by a sprocket and chain from the rear wheel 
of the wagon. As the heads are fed 



back to the conveyor, 
by the revolving points 
knife and cut off, then 
wagon box. 

not The bean harvester. The early 
method of harvesting beans was to pull 
the mature plants and cure them in piles 
or on stakes. Of recent years, a bean 
harvester has been developed, and its 
use is widespread. Essentially, this im- 
plement consists of a frame on wheels 
and carries 2 knives. These blades slip 
along just beneath the surface of the 
ground, cutting and throwing together 
2rows of beans at the same time. Har- 
vesting should be done when the plants 
are _ mature, but should not be delayed 
until the pods are too ripe as consider- 
able loss may be caused by shattering. 

Com Harvesters 

The corn binder. oCorn is a difficult crop to 
handle with machinery on account of its size and 
weight, and also on account of the loose soil in the 
cornfield, which makes it very difficult to secure 
sufficient traction to operate a machine. To 
overcome these difficulties and to make a 
successful binder, it was first necessary to make a 
heavy machine. The drivewheel is of good width 
and equipped with lugs to grip the soil. A short, 
heavily trussed main frame extends out from the 
drivewheel and is supported on the other side by a 
lighter grain wheel. 

From the outer portion of the frame 4 steel 
beams or tubes are carried forward several feet. 
Two come together, forming a point on the 
outside, and the other 2 come together on the 
inside, forming another point. These are the 
gathering points of the machine. The 2 inside bars 
converge, almost coming together at the point at 
which they reach the main frame. At this point, a 
sloping or curved knife is riveted to each beam; 
and directly behind these stationary knives is a 
large singlesickle section that works back and 
forth, driven by a pitman rod. 

At the outer end of each gathering point is 
attached a shield board, which extends backward 
and upward to the main frame of the binder. Under 
each shield board are located 2, and sometimes 3, 
sets of conveyor chains. These chains have 
extended lugs, which reach out into the narrow 
passageway between the 2 shield boards. 

When the binder is being operated, the driver 
lowers the 2 gathering points sufficiently to catch 
any down stalks and drives down a row so that the 
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■After the stalks are cut, they are shifted 
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Fig. 154. 



The grain header used mainly on the sorghum erops does a similar work but is an entirely different implement 
from the grass seed stripper (Vol, II. Fig. 274) 



back to binding position. Some binders lay 
the stalks down, and others stand them up 
in a butt pan for binding. The latter device 
seems the more practical for all kinds of corn, 
as this pan can be raised and lowered to suit 
the height of the corn. 

The binding mechanism. The binding 
mechanism is the same in principle as that 
for small-grain binders, The stalks press 
against a spring trip rod as they are fed in by 
the packers. When this rod is tripped by the 
weight of the corn, a needle carrying the 
twine comes forward, passing the twine over 
the knotter, and the bundle is tied. When 
the trip is sprung, the discharge arms are also 
released and force the bundle out on to the 
bundle carrier or into the elevator. 

The bundle carrier is at the rear of the ma- 
chine and usually somewhat to the right, so 
that the bundles may be delivered far enough 
to one side to be out of the way of the team 
when cutting the next row. From 3 to 5 
bundles may be carried; they are dropped by 
means of a small foot treadle under the foot 
of the operator. 

The elevator attachment is an important 
addition to the corn binder, when filling the 
silo. The bundle carrier is taken off and the 

elevator attached 
to receive the 
corn directly 
from the 
discharge 



Fig. 155. Diagrammatic skeleton side view of a typical com binder/' 
Experiment Stations, Bulletin 173.) 



arms. Each bundle is then delivered directly 
to the wagon, as it is driven alongside of the 
binder. The elevator frame is adjustable, so 
that it may be raised or lowered to suit the 
height of the load. 

Every corn binder should be equipped with 
a tongue truck. Without a truck, the heavy 
binder is very hard on the necks and shoulders 
of the horses. Where a truck is used, it is 
also much easier to turn at the end and make a 
square corner. Some trucks are now built 
so that the wheels turn at an even greater 
angle than the pole, thus making a square 
turn exceptionally easy. 

The com picker. The com picker, or 
field husker, is a comparatively recent inven- 
tion and is still in the process of development. 

In design it looks somewhat like the corn 
binder, having the same long gathering points 
that run close to the ground. Just inside of 
these points, gathering chains with extended 
lugs are usually placed. These lugs assist in 
picking up down corn and feeding it back. 

As the corn leaves the gathering chains, it 
is caught between 2 snapping rolls. These 
rolls may be made with ribs that start at the 
bottom and wind toward the top, corkscrew 
style, or they may be corrugated. The rolls 
snap the ears from the stalks, leaving the stalks 
and leaves in a pretty badly mangled condition. 
After the ears are snapped off, they are carried 
around to the husking rolls. These are gen- 
erally 8 in number and work in pairs, the in- 
dividual rollers in each pair running in opposite 
directions. In some machines, the rolls are set 
side by side; in others, one roll of a pair is 
slightly higher than the other. 
Each set of rolls is equipped with a husking 
device, according to the manufac- 
turer's idea. Some have raised 
shoulders and husking pins, while 
others have alternating sections 
and cylinders. As the corn is de- 
livered from the snapping rolls, it 
is put in a lengthwise position by 
means of agitators. This gives 

the husking rolls a chance to tear 
' (Office of b 
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away the husks. Any com that may be slielied off, 
together with the husks, falls through the rolls to a 
cleaner chain or conveyor. A screen is provided to 
catch (the com, which is carried back to the wagon 
elevator while the husks fall back on the ground. 
The wagon elevator is so adjusted that it may be 
raised or lowered to suit any wagon. Some 
machines are now made so that the elevator may 
be thrown out of gear independent of the husking 
part. This arrangement is very convenient for 
turning, as there is often not room for the wagon to 
turn with the picker. When the wagon is in position 
again, the elevator is once more thrown into gear 
and the accumulated ears pass on to the wagon. 
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Like the corn binder, a picker can get all of the 
down corn except that lying in exactly the same 
direction in which the picker is moving. The 
machine is very heavy, and usually requires 5 
horses to pull it. Besides this, an extra wagon 
must be driven alongside to take care of the 
husked corn. Where labor is scarce, some men 
make a practice of taking 3 or 4 wagons to the 
field and husking them full before unloading any. 
In this way 

2men can husk and crib about 5 acres in a day, 
provided there is an elevator at the crib. The 
average corn picker is still far from perfect; but 
the machine is correct in principle and will 
undoubtedly soon be in common use on farms 
which are large enough to warrant the 
employment of such equipment. 



Potato Diggers 

The walking digger. This implement looks much like a walking plow, except 
that it is fitted with a broad, bill-shaped shovel or scoop, instead of a moldboard. 
Attached to the back of the shovel are iron rods. The potatoes are lifted out of 
the ground by the scoop and pass back over the rods, which sift out the dirt leav- 
ing the potatoes uncovered in the furrow. 

The riding digger. This digger has a long, sloping frame supported by the 
drivewheels. Each wheel is equipped 
with soil lugs, to insure plenty of trac- 
tion. At the lower end of the frame 
there is a pointed scoop. The bottom 
of the frame is a slatted endless-chain 
conveyor. 

The potatoes are lifted out of the 
ground by the scoop; and, as they are 
earned back, the dirt falls through the 
slats, while the potatoes are delivered 
over iron bars at the rear to the ground 
again. 

On one digger, a. side elevator has been added that places the potatoes in a basket or 
hopper instead of letting them fall to the ground. The potatoes may be dumped in piles on 
the ground or put in baskets, crates, or sacks. This attachment does away with a great 
deal of hand labor, and should be extensively used in potato-growing sections 

The 
wear, 
may be 
Will gri 



;r is a heavy draft machine and must be strongly built to resist the 
season extends over a number of days, a small binder engine 
*er to run all parts except pulling the machine forward. This 
le implement. 

Cotton Pickers 




Fig. 156. An improved potato digger carrying a gatherer which 
does ail the picking and delivers the crop a boxful at a time. 
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"There have been efforts for the last 25 years to 
produce a cotton picker; the efforts have been 
divided mainly into 2 classes. The first and oldest 
type of picker is one in which there are a large 
number of spindles located on a revolving 
cylinder, 2 cylinders being used, one on each side 
of the plant. The spindles revolve on their own 
axes, and protrude into the plant as the machine is 
hauled along the row of cotton and as the cylinder 
revolves, there is mechanism on the opposite side 
to doff the cotton and elevate it into a sack. 

"With this type of machine the cotton picked is 
dirty, and loses some of its value in grading on 
that account. Moreover, as you doubtless know, 
the cotton ripens gradually, the bolls on the lower 
part of the plant ripening first, and as the season 
progresses those bolls higher up in the plant 
gradually come to maturity. 

"In using a machine of this kind there is a 
chance for some of the immature plants to be 
spoiled. Then again, in spite of the fact that some 
of the men engaged on the development 



of this type of machine have been able to apply 
an unusually large number of spindles and place 
them as close together as mechanically possible, 
they often miss some of the bolls of cotton and do 
not do a clean job. Our observation on this type of 
machine leads us to be very skeptical as to any 
possible success. 

"The other type of machine is the pneumatic 
type, where a man has a number of nozzles 
operated in connection with a blower and the 
nozzle used to suck the cotton out of the boll as it 
is presented to each boll, and is used in lieu of the 
fingers of the hand picker, so to speak. 

"This type of machine does a clean job, the 
cotton grades well. The machines are so far along 
that they operate without trouble. The grave 
question about this type of machine is whether it 
is any faster or more economical than hand 
picking, as to make it a practical machine. This 
scheme has possibilities in it, in our opinion, 
depending upon the skill of the designer in getting 
a nozzle with the flexible pipe connected back to 
the blower in such shape as to be handy to the 
operator." 



Grain Separators 

The successful threshing of grain depends first on getting the grain out of the straw, 
then separating it from the chaff, and finally delivering it to the wagon or sack. There 
are, of course, many features about a thresher that make for convenience and labor 
saving that are not essential to the main task of producing clean grain from the 
bundles. 

Feeding device. Old-style threshers and many of the smaller rigs used to-day are 
fed by hand. The bundles are pitched to a platform on either side. The bands are cut by 
hand, and one man feeds the grain into the cylinder. 

A self-feeder equipment is now used in most places. This feeder is sirnpfy a 
platform hinged to the thresher at the cylinder, and equipped with an endless conveyor 
which carries the bundles to the cylinder. There is a guard board on either side, and_ a 
dividing board down the centre; this is to keep the bundles coming straight to the 
cylinder, where the machine is being fed from both sides. 

The most important thing about the self-feeder is the governor. This is so timed 
with the cylinder that, when the cylinder speed is reduced to a certain point, the feeder 
stops automatically, thus keeping the machine from becoming choked up and wasting 
grain. It is very important that the governor device for the feeder should always be in 
first-class condition. 

In the way of saving labor, the self-feeder does away with 2 band cutters and the 
feeder. It would soon save its cost on the saving of labor. 



Cylinder, concaves, and band knives. As the 
grain leaves the feeder, it is caught by the band 
knives, and the bands are cut. These knives may 
be of the revolving type or may work back and 
forth on a bent crankshaft. The straw then passes 
between the cylinder and the concave teeth, where 
most of the grain is knocked out. The new types 
of cylinders are made of iron bars with rows of 
teeth bolted in place. There is an open 



place between the bars, so that no grain can 
lodge. The number of bars used is variable; but, 
for successful threshing, the fewer the number of 
bars, the greater- must be the speed of the 
cylinder, and vice versa. 

The concaves are in rows directly under the 
cylinder, the teeth being so set that there is a little 
clearance between them and the cylinder teeth. 
Adjustment for this distance can be mad A l as 
required. The number of con 



cave bars used is 
threshing conditions. The 
usually divided in one or 
blind bar that is grated, so 
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fall through on to the grain pan. 

Grates and beater. Directly back of the 
concaves and extending backward and up- 
ward is a grate. This grate is provided with 
large openings, so that most of the grain falls 
directly through to the grain pan. 

The beater is stationed just above the 
grates. It has much the same action as a 
flail, beating grain out of the straw that es- 
capes the cylinder and concave teeth, and 
forcing the shelled grain through the straw 
so that it will drop between the grate bars 
on to the grain pan. 

Straw conveyors and racks. After the 
straw has passed the beater, it is taken by a 
conveyor to the racks. Some conveyors are 
of the open-web type, operated by sprocket 
and chain. Others are of the push-bar type, 
made of notched wooden bars that move 
back and forth on a bent crankshaft. Both 
types allow grain to fall through to the grain 
pan, if it has been able to pass over the grate. 

The straw passes directly from the conveyor 
to the racks. These racks are the width of 
the machine, and extend back to the straw 
carrier or blower. Racks-of the newer type 
are designed to have a circular or rotary 
motion, that is, up, forward, down, and back. 
This keeps the straw from bunching, and 
passes it to the rear in a steady stream. Any 
grain that may still be caught in the straw is 
shaken out, and drops through the racks into 
a return pan, which works it forward to the 
grain pan or conveyor. 

Stackers and blowers. After the straw 
reaches the rear end of the rack, it is passed 
on to the stacker or blower, as the case may 
be. The stacker is merely an outside elevator 
attached to the rear end of the machine. It 
is adjustable up and down, and most stackers 
may be extended in length as the stack 
goes up. 

The wind stacker, or blower, is most com- 
monly used. As the 
straw leaves the rack, 
it is forced through 
the blower pipe by 



a wind blast from a fan in the lower part of the 
rear end of the machine. 

Grain conveyor and sieves. The grain pan or 
conveyor extends the length of the machine from 
front to rear. The rear end of this conveyor is 
known as the chaffer sieve. It is full of oblong 
holes, with the punched- out metal turned up to 
form rows of tips down the length of the sieve. A 
chaffer extension reaches back to the fan chamber, 
so that much of the chaff, short pieces of straw, 
and sticks are worked over to the blower. 

A cleaning fan is placed under the machine 
somewhere near the centre. A wind board is so 
located that the blast from this fan strikes the 
conveyor about half-way back.. The strongest part 
of the blast will then pass through the shoe sieve 
near the front end, giving it cleaning capacity its 
entire length. 

The grain passes through the shoe sieve, falling 
on a solid surface, called "the shoe." This slopes 
down to the grain auger. As the grain slips down 
the shoe, it must pass over a screen at the back of 
J;he shoe, where most of the weed seeds not 
previously removed are taken out. 

Tailings auger. Under the chaffer extension and 
back of the shoe sieve and shoe is the tailings 
auger. This catches unthreshed heads, grain that is 
blown over, and trash from the conveyor that has 
not passed out to the blower, and brings all of this 
material back to the cylinder again. 

Few tailings should be returned. If much good 
grain comes back, it may come either from the 
conveyor or from the shoe sieve. If it comes over 
the shoe sieve, there is probably too much chaff 
on the sieve. To remody this, close the chaffer 
sieve above slightly. If, however, the good grain is 
coming through the chaffer extension, then the 
chaffer should be opened still more. 

When the clean grain gets to the grain auger, it 
is elevated to the weigher or wagon spouts or 
sacking spouts, as the case may be. 
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Fig. 158. A separator with one side removed to sho - ? 
the concaves, beaters, sieves, and other working-parts 

The Clover Huller 

The clover huller is much the same in principle as the grain separator, but es- 
sentially different devices are used to accomplish the work. 

As the clover is fed into the machine, it passes between the cylinder and concave 
teeth, where the heads are knocked from the straw. All of this material passes back on 
a shaker floor or separating table. The floor of this table is slotted so that the chaff and 
heads will fall through; but the heavy straw is worked back to the blower, or stacker, 
by saw-toothed strips which run the length of the table. 

The chaff and heads may pass through one or more shakers, according to the make 
of the huller, and are then delivered to the hulling cylinder. 

This cylinder and the concaves may be equipped with rasps or steel beads. Both do 
effective work; but it is claimed that in damp clover the rasps are more apt to gum up. 

After leaving the hulling cylinder, the hulled seed with the chaff is elevated to a 
chaffer sieve, where most of the stems and coarse material are taken off to the blower, 
as in the thresher. The seed and fine chaff fall through the chaffer on to a finer-meshed 
shoe sieve. Underneath this sieve one or more fan boards are placed. The blast from 
the fan comes up through the sieve and flo ats t he chaff to^aeithe blower. 

The seed and chaff that fall through^^^^^S^fiaSsifwer a sand screen to the 
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Fig. 159. The pea and bean thresher is rapidly extending its field of usefulness as cowpeas, soy beans, and other legumes are more widely grown throughout 

the South 



Hulling with a separator. Clover maybe hulled 
with a grain separator by inserting a set of special 
concaves filled with corrugated or rasp teeth. It 
will also be necessary to close up the shoe sieve if 
it is adjustable, and better 'work will be done if a 
regular clover sieve be placed under the shoe jieve. 

To secure good, clean seed, a recleaner, like the 
regular recleaner on a clover huller, can be secured 
for most separators. This is attached to the side of 
the machine, and operates as described above. 

The clover-hulling attachment will do very good 
work when hulling sweet clover, owing to the fact 
that the seed is so easily knocked off the stems. 
With other clovers, however, there is a 
considerable waste of seed, owing to the fact that 
there is no hulling cylinder in a separator and the 
rasp teeth fail to knock all of the seed out of the 
chaff. 

Pea and bean threshers. The successful hulling 
of peas and beans presents a more difficult 
problem than one would naturally suppose. These 
crops absorb moisture readily after being 
harvested, and there are invariably a number of 
pods that are tough, even though the straw seems 
dry. In addition to this, there are always on the 
vines late pods that are hardly mature when the 
earlier pods are beginning to shatter. This 
variability in maturing also makes for difficult 
threshing. 

Regular pea and bean liullers are built on the 
same general lines as a grain separator, but are 
equipped with two cylinders instead of one. A slow 
speed must be maintained to 



avoid cracking beans, particularly the ripe ones. 
For this reason the front cylinder is run slower 
than the back one. Most of the ripe beans are 
knocked out of the pods by the front cylinder, and 
fall through the grates and racks to the grain pans 
before reaching the second cylinder. The second 
cylinder runs at a higher rate of speed than the 
first, which tends to knock the beans out of 
tougher pods. All of the coarse material passes 
from the second cylinder to the straw racks. These 
are equipped with lifting rakes which keep the 
straw well agitated. Hulled beans and unthreshed 
pods fall through to the grain pan. Most of the 
unthreshed pods go over the chaffer to the tailings 
auger and are returned again to the second 
cylinder for hulling. 

The cleaning of peas and beans is not 
essentially different from that of grain, as 
previously described. A special grader or delivery 
spout is used, however, to aid the work. This 
grader has a vibrating motion. A small screen at 
the bottom permits sand, dirt, and small stones to 
fall through to the ground. A coarse screen above 
separates sticks and pods that may have escaped 
the sieves. The peas or beans fall through this 
screen on to the bottom one and are delivered 
from one spout while the trash falls from another. 

Peas and beans may be hulled with fair results 
by an ordinary thresher if it is properly equipped. 
The cylinder speed must be decreased; the chaffer 
and shoe sieve should be adjusted and opened a 
little wider than for wheat; and the extension 
beyond the 
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chaffer must be opened wide enough to permit 
unhulled pods to drop through to the tailings 
auger. 

If hulled beans are returned with the tailing-; to 
the cylinder, there will be more cracked 



beans with the cleaned ones. It is a good plan, 
therefore, to open the bottom of the tailings 
elevator and let them run out on a canvas, then put 
this material through the separator when cleaning 
up. 



Corn Shelters 



Hand shelters. The ordinary hand corn sheller consists of a narrow steel or 
wood-frame box, with legs sufficiently long to make the sheller easy to operate. 

Two styles of shelling devices are in general use — the picker-wheel and the 
cylinder sheller. 

In the picker-wheel type, an iron chute leads down into the machine, the upper 
part being adjustable with sharp iron points, called the rag iron. This iron is 
held in position by a spring, and brings the pressure on the ear of corn. At one 
side of the chute is a large upright revolving plate with projecting points, called 
the picker wheel. These points shell the corn from the cob, giving the ear a re- 
volving motion in the process and thus insuring clean shelling. 

The shelled corn falls through to 
the delivery spout, being subject, as it 
descends, to a wind blast which blows 
out the chaff. The cobs are carried 
upward by the picker wheel and deliv- 
ered to the outside. 

The cylinder shellers have a conical 
iron grate for a chute, in which an 
iron cylinder studded with many pro- 
jections is revolved. Since the size of 
the grate decreases toward the lower 
end, increasing pressure is put on the 
com. The projections on the cylinder 
shell the com from the cobs, giving 
each ear at the same time a revolving 
motion, just as in the picker machines. 
Similarly the shelled com falls through 
the grate bars and is delivered below, 
while the cobs are pushed on through 
to a separate delivery spout. 

Power shellers. Rower shellers are 

Fig. 160. The hand-poner com sheller has long been one of the most designed for Commercial WOrk Or for 
w.de.y nsed of all American farm implements. ^ ^ ^ 

used. In most communities where com is sold in quantity, it is shelled on the 
fann before being hauled to the elevator. This practice is a distinct advantage 
in many ways. There is less bulk to haul; the grade of the com can be readily 
established, thus insuring an equitable price to the producer; and the farmer can 
usually shell his com cheaper per bushel than the elevator man is willing to do 
the same work. 




Shelling device. Practically all power shellers 
are built with either a picker-wheel or cylinder 
shelling device. In principle, these two devices are 
the same as described under "Hand shellers"; but 
they are built larger and stronger to suit the 
requirements of heavier work. Owing to the fact 
that con" 



siderable trouble arises from breakage of the 
springs that put the pressure on the rag iron in the 
picker wheel, the cylinder shellers are growing in 
favor for commercial work. 

Self-feeder. For both styles a self-feeder is now 
invariably used. In the picker- wheel type, there 
are several holes, each lead 
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ing down to an independent wheel, the number of 
holes depending oirme size of the sheller. The self- 
feeder must be designed to shake the ears down 
into grooves, so that each groove will deliver its 
ears lengthwise into a sheller hole. 

Separation. When the ears of corn are forced 
through the shelling device, the grain falls 
downward, but the cobs and pieces of husk are 
caught by a conveyor and carried to the outside of 
the machine, usually being delivered to a Y-shaped 
cob stacker equipped with an elevating chain. The 
conveyor has 



a set of agitators which keep the cobs and husks 
stirred up, so that any loose kernels that have 
caught in this material will fall back to the rear 
shoe and thence down to the grain auger. 

Recleaning. The bulk of the grain falls straight 
down from the shelling device, striking a front 
shoe that is directly over the fan. As the corn 
comes over the edge of this shoe, it is subject to 
an air blast, which removes the chaff and stray 
bits of husk. The grain then falls into the grain 
auger and is elevated directly to the wagon or to 
sacks. 




Fig. 161. The power driven com sheller, a (product of corn belt needs and 
tendencies 



CHAPTER 10 

Machines Used in Preparing Crops for Use 



By F. H. Demaree (see Chapter 7). The easiest possible way to dirpose of a crop is, !o pasture it; where this is 
impossible machine harvesting must be resorted to. Borne crop products go still farther and require an additional 
handling; for example, baled hay, ensilage, etc. The machines and implements used in thus working over or 
"changing" the important crops, and the right way to use them, form the subject of this chapter. — Editor. 



MANY of the machines described in this chapter are complicated and expen- 
sive. The observations of the writer point plainly to the fact that neither 
the individual farmer nor one engaged in custom work will be successful with 
many of these machines without careful study of each one of them and the func- 
tioning of its parts. 

Not only may an expensive machine be quickly ruined by improper management 
and want of care, but the chances of serious accidents are great. While this chapter was 
being written, a friend of the writer's caught his hand in the gear of an ensilage cutter 
and had a finger torn off — and he does not yet know how it happened. Manufacturers 
are taking pains to make their machines as safe as possible: enclosing gears, extending 
oil pipes to points of safety, using high- class materials, etc. Consequently, most 
accidents are traceable to negligence or ignorance on the part of the operator. 
Intelligent care cannot, however, be exercised without knowledge of the machine. 

The Hay Press or Baler 

Baled hay or straw occupies only about one fifth of the space required to store the 
same material when loose. This fact is in itself the chief reason for baling. If bam room 
is inadequate for loose hay, baling will generally be found cheaper than additional 
buildings. The bulk of hay and straw is so great that it must always be baled for 
shipment. Bales for the market should be tight, neat, and trim; the successful operation 
of the baler is, therefore, important. 



The hopper. The main part of a baler 
consists of the hopper and the baling chamber, 
which latter is merely an extension of the 
hopper, made of heavy angle-iron bars. The 
hopper is solid on both sides, but opens 
directly into the baling chamber on the inner 
end and has a false end on the other, which is 
pushed forward to compress the hay or straw. 
This is known as the plunger. 
The hopper sides are extended upward and 
outward above the level of the baling cham- 
ber, to secure greater capacity. An extension 
from one side forms the feed table. 
Feeder and plunger. As the material to 
be baled is pitched into the hopper, it must 
be forced far enough down for the plunger to 
push against it. In old-style balers, the 
feeder does this with his foot. In modern 
balers, a self-feeder has been devised that 
works alternately with the plunger, forcing 
the charge of hay down between strokes. 



- The self-feeder consists of a heavy steel arm 
with a right-angle bend. It is hinged at the 
upper end and geared with the plunger, as 
indicated above. The other end of the arm 
is equipped with a broad feeder head with 
sufficient surface to force the hay to the 
bottom of the hopper. 
As the hay reaches the bottom of the 
hopper, the plunger starts forward. Two 
styles of plungers are used: the pitman, which 
pushes the block, and the toggle-joint plunger, 
which pulls instead of pushing. When the 
pitman type is used, the power must be located 
back of the hopper. Where the toggle-joint 

plunger is employed, the power is in front 
of the baling chamber, the-plunger rod run- 
ning underneath the chamber floor, 
The pitman plunger works on the same 
principle as any ordinary pitman rod. Where 
the toggle-joint plunger is used, at the begin- 
ning of the stroke, the rear toggle link is 
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Fig. 162. The essential working parts of a horse-operated hay baler 



pulled upward until the stroke is half completed 
and the link is in a vertical position. As the stroke 
advances, the pull at the joint begins to straighten 
out the links, and increased pressure is the result. 
There is some danger of buckling with a pitman- 
style plunger, but none with the toggle-joint type. 

Bale tension. The outer end of the baling 
chamber is fitted with a tension rod which 
encircles both sides and bottom of the chamber 
near the rear end. Across the top is a tension tie, 
through the ends of which the tension rods pass. 
The tension-rod ends are threaded and fitted with a 
hand wheel or other tightening device. As these are 
screwed up, the tension on the end of the bale in- 
creases. Some tension rods are constructed to 
permit tightening from the side as well as from the 
top and bottom. This is known as the double-bale 
tension. Proper tension insures a neat, compact 
bale. 

Blocks and block setter. The proper length of the 
bale is indicated by a signal bell or is ascertained 
by watching a measured scale on the bale chamber. 
When a bale in process of formation reaches this 
point, a heavy block, usually of wood, is inserted 
in the bale chamber, to cut off the finished bale and 
allow a new one to start. In some balers, the block 
is inserted by hand; but in the modern power types 
an automatic block setter is used. A special case for 
the block is located under the feeder arm. When 
the Mock is set, the case is tripped by a hand lever, 
and as the feeder arm goes on the down- stroke, the 
block case is carried forward and downward to the 
bottom of the hopper. A bracket on the feeder head 
pushes the block into the bale chamber, and the 
case returns with the upstroke again. 

The blocks are so constructed as to leave 
21arge grooves on both faces. These grooves are 
about 6 or 8 inches apart. As the new bale is 
pushed forward, a wire is inserted through each 
groove next to the straw. As the next block 
appears, the same wires are inserted through the 
grooves of that block, so as to encircle the bale. 
The ends of each 



wire are spliced loosely and, as the bale leaves the 
chamber, the expansion of the straw draws them 
tight. 

Power. Balers are operated by both horsepower 
and motor power. Owing to the size and capacity 
of the baler, a 1- or 2- horsepower sweep is 
furnished. Those operated by motor power are of 
various sizes and may be driven by stationary gas 
or kerosene engines, mounted on special trucks 
for the purpose, or by small tractors, steam 
engines, or unmounted engines which have 
sufficient power to carry the load. 

Where horsepower is used, the sweep is 
attached to the outer end of a heavy beam 
extended from the baler proper. Underneath the 
sweep is a sprocket segment with an extended arm 
called the power arm. The plunger rod is attached 
near the outer end of this arm. A heavy crosshead 
is attached to the inside end of the sweep, with a 
roller at the other end and on the under side. As 
the sweep comes around, this roller engages the 
power arm, causing the plunger inside the hopper 
to move forward. The pressure increases until the 
roller reaches the other 
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Fig. 163. Details of the apparatus by which the hay- baler is operated by 
engine power ■.. 
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end of the arm; which causes the plunger rod to 
be released and spring back for the next stroke. 
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Silage Cutters 



The use of silage is becoming more widespread each year. As com is the main crop 
used for silage purposes, the cutter must be designed with special reference to this 
crop._ 

In design, the silage cutter is a long, narrow conveyor attached to a circular fan 
case. _ In some machines the cutting knives are on the fly-wheel inside of the fan case; 
in others, the knives are bolted on a cylinder and are outside of the fan case. Machines 
of the first type are made with the fan case set at right angles to the conveyor. In the 
others, it usually sets parallel to the conveyor, the cut silage being fed directly into the 
fan from the cutting knives. 

A long, adjustable pipe extends from the upper side of the fan case into the silo. 
The machine is mounted on trucks, front and rear, so that it can be transported like a 
wagon. Strong, heavy materials must be used if this machine is to stand up under its 
work. 



The conveyor. The conveyor is of the endless- 
chain type, equipped with either steel or wooden 
slats. It is sufficiently long to accommodate a 
bundle of stalks lying flat, and it has guard rails 
on both sides. At the inner end of the conveyor a 
force-feed device is provided. This is usually of 
the fluted- roller style. The rollers are both above 
the conveyor and flush with its end. They are held 
under spring pressure, and revolve in the direction 
of the knives. As the cornstalks come between 
them, they are flattened out and held rigidly as 
they are being cut. The knives work against a 
heavy steel angle bar, 



' known as the cutter bar, which is located just 
inside the feed rollers. 

Cutter knives. As mentioned above, two 
different styles of knives are used in en- 
silage-cutter construction. Where the knives 
are bolted to the flywheel a simpler machine 
is produced. 

In this type of cut- 
ter, a heavy, solid fly- 
wheel is placed inside 
the fan case. It re- 
volves on ithe main 




Fig. 165. Ensilage cutter complete, showing feeding platform at left, cutting knife compartment in centre, fan bos and drive pulley at right, and base of blower 

stack in upper right hand comer 
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cutter bar. The shaft extends to the outside of the 
fan case, where the drive pulley is attached, and 
through the fan case to a small gear house, where 
power is transmitted to the conveyor and means 
provided to change the conveyor speed. 

The flywheel has openings cut through, to 
conform to the opening from the conveyor. Above 
each opening a heavy knife is securely bolted. 
Below each opening there is a fan blade extending 
from the driveshaft to the outer edge of the 
flywheel and practically as wide as the fan case, 
allowing for clearance. 

Where the knives are bolted to a revolving 
cylinder, they are generally somewhat curved and 
set spiral. This is an advantage over straight-set 
knives, as they slice instead of making a square 
cut. The knives on the cylinder work against a 
cutter bar, as described. The cut pieces of silage 
fall into a trough and are then delivered into the 
blower fan. 

The bundles should be fed in butt end first, and, 
as the stalks are forced past the cutter bar, the ends 
are clipped off by the swiftly revolving knives. The 
small pieces are thrown and blown upward through 
the pipe to the silo. 

Care and adjustments. Many accidents occur in 
operating silage cutters. Some of these are 
unavoidable, and others should never happen. 

Do not lean against the conveyor. The clothing 
may catch and pull a person to the machine in that 
way. It is dangerous to attempt to remove an 
obstruction in or near the self-feed rollers while the 
machine is in operation. Throw it out of gear first. 



It is also a wise precaution to tighten up the 
knife and fan-blade bolts at least once a day. If a 
knife blade gets loose, it is very apt to strike the 
cutter bar. In this case, something is bound to 
break. Flying pieces have often caused injury to 
the workmen as well as great damage to the 
machine. 

The knives should also be kept sharp. Usually, 
two sets are furnished with each machine, so that 
one set can be sharpened while the other is in use. 
Dull knives do poor work and require more power. 
Some machines furnish a grinding attachment, run 
from the gear chamber, so that a set of knives may 
be ground while the machine is in operation. 

Every silage cutter should be equipped with a 
clutch and a handy shifting lever. This lever should 
throw the machine in and out of gear, forward and 
reverse. 

Shock corn silage. Corn that has had to be 
shocked and left to cure in the field may be cut 
with the silage cutter at any time during the winter. 
This is an especially good way to handle shock 
corn for winter feeding. The grain and roughage 
are thoroughly mixed, and the stock eat a greater 
portion of the stalks than would be the case if fed 
whole. In addition to this, the short pieces of stalk 
and pith that are not eaten make fair bedding, and 
are much easier to work up into manure than 
whole stalks. Unless it can be siloed (p. 465) do 
not pile up too much of this material early in the 
fall, as it is apt to ferment in warm weather. 



Com Huskers and Shredders 

The value of shredded com stover is a moot subjt 
equal to timothy hay, others not so high. Feeding experiment 
that shredding adds enough to the value of whole com 

stover to pay for itself, whereas 
rightly done as mentioned above, is 
It must be admitted, however, t 
ally growing in favor^_s£U, hat sor. 
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Design. The husker and shredder is built along 
the lines of an ordinary thresher, but with special 
equipment for the work to be done. Many points 
of its construction are the same in principle as 
those of the separator, while many others 
correspond to those of the corn picker. Both of 
these machines are described in Chapter 9. 

Self-feeder. The original shredder was made to 
be fed by hand; but so many_ accidents occurred 
that a self-feeder was designed, and this should be 
used on all machines. This feeder is simply an 
endless-belt conveyor, long enough for the 
bundles of fodder to be thrown on to it. At the 
inner end of the feeder is a separate revolving 
shaft equipped with spikes or knives. This is 
known as the feeder head, and assists in passing 
the stalks on to the snapping rolls. A sloping hood 
is placed above the feeder head, so that the ends 
of the stalks cannot fly upward and get crosswise 
of the feeder. 

Snapping rolls. When the stalks leave the 
feeder head, tjag feggs tybetween 2 large snapping 
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picker, and there seems to be practically no 
difference in their efficiency, The number of 
husking rolls found in a shredder increases with 
the size and capacity of the machine. 

Agitators that work back and forth are placed 
over the husking rolls to keep the ears moving 
parallel with the rolls. This is essential to clean 
husking. As the ears move down the length of the 
husking rolls, the husks are stripped from the ears 
by the picker projections and passed downward to 
a shaker rack. The husked ears go on over the ends 
of the rolls into a conveyor, which carries them to 
the wagon box or crib. 

Shredder head. When the stalks pass through 
the snapping rolls, only the ears are removed. The 
stalks are then immediately engaged by a shredder 
head or a set of revolving knives. The shredder 
head is a heavy iron cylinder equipped with close- 
set knives or plates which tear the stalks and 
leaves into small pieces. Many kinds of knife 
equipment-are in common use. Some are saw- 
toothed and set in the shredder head on a spiral. 
Others are set square, but have a short right-angle 
bend. Any type of knife that is strong enough to 
stand up under this 
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Fig. 168. Detailed view of husking'rolls in a husker 
H and shredder 
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heavy work and that does not powder the leaves 
too badly, is a good shredder. 

The shaker rack. The shaker rack is placed just 
underneath the husking rolls and extends from the 
forward end of these rolls back to the entrance to 
the blower. The rack is perforated or slotted, so 
that any shelled corn or foreign material may be 
shaken through to the sieve below. The rack bars 
are saw-toothed, with their projections toward the 
blower. 

The shredder head is directly above the shaker 
rack, so that the shredded stover is delivered 
directly down to the shaker. The husks from the 
ears are dropped on the forward end of the shaker 
by the husking rolls and shifted back to the blower 
with the shredded 



material by the back-and-forth movement of the 
rack. 

Saving the shelled com. The shoe is equipped 
with a sieve and screen the action of which takes 
out the dirt, snow, weed seeds, and other foreign 
material. The shelled corn is passed on to a 
conveyor, which delivers it to the sack. Usually, 
an air blast is taken from the blower fan to expel 
small pieces of stalks or leaves that may have re- 
mained with the shelled corn. 

If shredded stover is to be kept any length of 
time, the removal of the shelled corn is important, 
as this will ferment during warm weather if left in 
the shredded material in any quantity. 



Feed Crushers and Grinders 

There are 3 important objects to be attained in grinding feed, namely: to increase its 
palatability, to increase its digestibility, and to make available food material which in its 
natural state animals will noc masticate. Much has been said and written about the value 
of ground feed as compared with feed in its natural state. Some experiments show that 
grinding pays well, others do not. This question of relative values, however, depends 
largely upon the first cost of the feeds under consideration. It is a safe assumption that,- 
with the increasing cost of both grain and rough feed every process will be used 
extensively that will make available food materials that are now largely wasted. 



The sweep-power mill. Probably the most 
common type of feed grinder found on the average 
farm is the one operated by a horse-drawn sweep. 
On account of the space required for the sweep, 
this grinder is usually set out in the barnyard. The 
mill is mounted on a base which catches the ground 
feed as it comes from the burrs. The mill legs, or 
supporting frame, are bolted to the base, which, in 
turn, must be anchored to the ground by stay rods 
and stakes. At the top of this supporting frame 
there is a large ring gear. 

The upper part of the mill consists of a hopper, 
to which another ring gear is attached on the lower 
side. The upper gear is placed directly over the 
lower one, separated from it by small rollers that 
mesh in each. The sweep is attached to the upper 
gear and hopper, and when the mill is in operation 
these parts revolve on the lower gear, thus 
producing the power. 

Heavy arms extend upward inside the hopper. 
They are attached at their outer ends to the main 
frame and to an iron collar in the centre of the 
hopper which they_ support. An iron spindle runs 
through this collar, supporting on the under side a 
set of revolving arms and a cone studded with 
heavy projections. When ear corn is being ground, 
the revolving arms crush the ears against the 
stationary ones, and the cone reduces_ the crushed 
portions to still smaller portions. The bottom of 
this cone has a corrugated section which acts as a 
grinding plate or burr. 



It works against a similar face on the inner side of 
the supporting frame, which is, of course, 
stationary. Since the grinding burr is cone-shaped, 
the opening between the 2 faces is wider at the top 
than at the bottom, so that increasing pressure is 
put on the material as it is forced through. Two 
sets of burrs are generally furnished: one with 
coarse corrugations for corn, and the other with 
finer corrugations for small grain. 




Fig. 169. Typical power-driven feed-grinder. Hand lever at 
rightjadjusts burrs and determines fineness of feed delivered. 
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Fig. 169a. Top view of crasher and burrs, 
hopper and cover having been removed 



The capacity of such a mill will range from 20 
to 40 bushels per hour for ear corn and 10 to 20 
bushels for shelled com or small grain. 

Single and duplex grinding_ plates. The 
ordinary belt-power grinder is made with circular 
opposed grinding plates or rings, either single or 
double, instead of the cones used in the sweep- 
power mills. 

In single-plate mills one grinding ring is 1 
bolted to the housing which forms the grinding 
chamber. It has a specially corrugated face, which 
is turned to the face of the companion ring bolted 
to the driveshaft but adjustable there so as to give 
desired pressure. 

In the double or duplex mills, the ring on the 
driveshaft has a grinding face on each side, and 
there are two stationary rings, one on either side 
of it. It can readily be seen that if the same 
grinding surface is to be secured with the single 
rings they must be of larger diameter. But with 
plates of larger diameter the grinding pressure is 
farther from the driveshaft; consequently, the 
power required to operate such a mill of equal 
capacity is necessarily larger. 

Feed-grinder construc- 




driven mill, saves much shoveling and presents much waste 




Fig. 171. A combined roughage cutter and feed grinder, by 
means of which a balanced ration-can be prepared in one 
operation. 

enough to give good clearance for the ground feed 
spout. The drive shaft passes, through the bottom 
of the hopper and the" exposed section is 
generally used as a crusher. This may be in the 
form of a spiral knife or of extended lugs set in 
spiral order, or it may consist of a combination of 
knife and lugs. 

The crusher is used to reduce ear corn and other 
very coarse feed and also to act as an auger to 
force the reduced material into the grinding rings 
or burrs which may be set at varying distances 
apart so as to deliver feed of the required degree 
of fineness. 

Regulating fineness. All grinders, whether of 
the single or duplex type, have a pressure 
regulating device whereby either fine or coarse 
feed may be produced b3r shifting the revolving 
burr on the shaft. All mills have a screw or lever 
device whereby this shift is ma_de_ almost 
instantly and while the machine is in motion. 

Most manufacturers make more than one set of 
plates for each mill. These are designed for either 
fine or coarse grinding, and •will produce different 
grades of feed, according to the pressure put on 
them. The capacity of a mill is greatly increased 
by using coarse rings. 

Bagging elevator. The bagging elevator is 
simply an enclosed narrow box with a dividing 
board in the centre. An endless-chain conveyor 
runs around the board, gathering the feed that is 
delivered to the bottom entrance of the elevator 
from the feed spout of the mill, and elevating it to 
the upper end, where the bag is attached. The 
elevator is supported by legs that can be adjusted 
to suit the height of the bags being used. A longer 
elevator may be secured to deliver the feed 
directly to a wagon box, if desired. 

Crushers. It is often desired to feed corn merely 
crushed, not ground. Machines to meet this 
requirement are made by omitting the grinding 
plates and, usually, the lower crusher. The 
machine then consists of a hopper set on legs. One 
of the spiral crushing knives becomes the 
driveshaft as well; the other knife is geared to it; 
and the 



MACHINES USED IN PREPARING CROPS FOR 
USE 

operation is the same as previously described. 
Since a grinder is generally desired on a 
farm where any of this work is done, most 
machines are constructed so that the grinding 
rings may be separated far enough for the 
crushed material to pass through without 
further reduction. In this way the grinder 
may be used as a crusher without the expense 
of buying another machine. 

Grinding mixed feed. Two different 
kinds of feed may be ground and mixed to- 
gether at the same time by attaching an extra 
hopper for the small grain to the edge of the 
main hopper. This secondary hopper is 
equipped with a slide in the bottom, by which 
the amount of grain fed in may be regulated 
at will. The upper and lower crushers thor- 
oughly mix the two kinds of grain by the time 
they reach the grinding rings. 



12 
1 




Fig. 172. 



The simplest type of hand-operated feed cutter 



Cutters and Grinders 

Roughage cutters. The simplest form of rough-feed cutter is a knife hinged at one 
end to a cutting table and worldng against an iron cutting bar. The material is held in 
position by hand, and is cut in short lengths by bringing the knife down with the other 
hand. This is a very slow process. 

An excellent cutting box, operated either by hand or by power, may be secured 
consisting simply of one or more pairs of knives set on a cylinder. As they revolve, they 
work against an iron cutting bar located at the inner end of a feed table from which the 
material is delivered to the cutting cylinder. 



Combined cutters and grinders. A combined 
cutter and grinder can be secured that will cut and 
grind corn fodder, alfalfa, clover, pea hay, sheaf 
oats, or other rough feeds, together with ear corn or 
with ear corn and another small grain, if a 
secondary hopper is used. 

This machine has an upward extension of the 
grinding chamber in which the cutter is located. A 
feed trough delivers into the cutting cylinder the 
material to be cut. For best 



results, the feed trough should be equipped with a 
force-feed device that will assist in holding the 
roughage for the cutter knives. 

The small pieces of cut material are delivered to 
the lower crusher, together with the crushed grain 
from the upper crusher. All the material is mixed 
together by the lower crusher and forced into the_ 
grinding rings, where it is reduced to the desired 
fineness. 

A combination cutter and grinder may be used 
either as cutter or as grinder, as desired. In 
producing cut feed alone, it is only necessary to 
open the grinding plates, so that they will not 
function. The feed will then be delivered in the 
condition in which it leaves the cutting knives. In 
case it is desired only to grind grain, the cutting 
device may be disconnected, and will remain idle 
during the process. 

Such a combination machine means not only a 
saving in the first cost, but also a reduction of the 
amount of labor and space required for its 
operation thereafter. Another advantage is that, 
with such a machine at hand, the farmer will more 
readily utilize corn stalks and other roughage 
instead of wasting them. Fodder so prepared will 
be more nutritious, more palatable and more 
generously consumed by the animals. And they, in 
turn, as the result of the choice of the right 
machine will make increased growth and become 
more profitable thereby. 



Fig. 173. A rotary cutter, even though hand-driven A is a great 
improvement over the type shown in Fig. 172 
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Wood Saws 

In timbered sections of the country, the farm woodlot generally furnishes its share 
of the farm income. Saw logs, cord wood, mine props, poles, etc., are all produced, 
according to the demand in the community. In the ordinary woodlot where the big 
timber has been removed, cordwood is usually the chief source of income. 

Most of such wood may be worked up to advantage with the least labor by using a 
power saw run by a gasoline engine. 



Design. The ordinary power saw consists of a 
heavy driveshaft mounted in a frame of 
convenient height. At one end, usually the left, if 
not otherwise specified, is bolted a circular saw. 
At the other end is the drive pulley and 
counterbalance or flywheel. Most saw blades are 
shielded with a hood or iron strip as a safety 
device. 

Tilting or sliding frame. A section of the frame 
is designed to hold -within itself the length of 
wood being saw Ted. In some cases this section is 
hinged from below, so that it can simply be lifted 
up and the wood pressed against the saw for 
cutting. 

In other saws, the table slides back and forth 
between the saw blade and flywheel. Stop blocks 
are provided to hold the piece of wood steady. In 
sawing, the piece is laid on the table with one end 
extending beyond the saw the desired distance; 
the table is pushed forward, and the saw engages 
the wood in the process. 

The pole saw. When it is desired to saw timber 
of considerable length, a saw should be secured 
which has the flywheel hung under the frame, out 
of the way of the table. This is accomplished by 
using a secondary shaft for the flywheel, below 
the main driveshaft. Extra pulleys and belting or 
gearing are required to deliver the power to the 
flywheel. The flywheel is stationed on the 
opposite side of the frame from the saw, to give 
the necessary counterbalance. 

This saw may be used for cordwood as well 




Fig. 174. Tilting frame wood saw, for cutting short 
lengths 




Fig. 175. Pole saw. The _underslnng fiy wheel makes .possible 
the cutting of poies of ar.y desired length 



as for sawing poles or other longer sections of 
wood. For the ordinary farm it is the best owing to 
its greater adaptability. 

Portable saw rig. For commercial use, a 
portable saw rig is a good investment. This rig has 
both engine and saw mounted on a heavy frame, 
the engine forward and the saw at the rear, with 
table dropped to a convenient height. In principle 
and operation, the saw is the same as an ordinary 
unmounted saw7. The outfit is easier to transport 
and set for sawing, thus saving time. 




Fig. 176. Sliding frame saw with especially well- 
protected blade 
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Garden Implements 



Hand Tools 



By F. F. Rockwell, practical farmer, gardener, author and contributor to agricultural and horticultural press. 
Though born in the city he spent many summers in the country even before he took up practical farming and 
greenhouse management in Connecticut in 1900. From 1906 to 1909 he attended Wesleyan University and was in 
the publishing business. In 1909 he returned to farming, practising also as consulting agriculturist. In 1917 in this 
latter capacity he was in charge Farms and its orchards. Later he became Manager of ths Nurserymen's National 
Service Bureau. — Editor. 

THE importance of tools and machinery in the production of all kinds of garden 
and field crops is continually increasing. As the price of labor and the diffi- 
culty of obtaining skilled labor increase, the importance of an adequate equipment 
of those things which make labor more effective increases in proportion. 

While the gardener and the farmer must depend more and more on the use of 
machinery, nevertheless there are two general conditions under which machinery will 
not and cannot pay, namely (1) insufficient use for it and (2) lack of attention to its 
proper care. These are so widely encountered and so serious that a word of warning in 
regard to them is in place. The mere fact that a machine will save labor is no guarantee 
that it will pay. There must be sufficient use for it to justify making the investment. A 
mechanical weeder for 10 rows of onions in the garden, or a potato digger for half an 
acre of potatoes would be an absurdity. Good judgment at this point is a most important 
factor in successful farming. 

Still more important, however, is the proper care of machinery, once it is bought. It has 
been estimated by government experts that the farmer gets fewer hours of actual use out 
of many complicated machines than the manufacturer spends on them in their 
construction. Field-crop and garden machines of most lands are adjustable or 
convertible for various operations, and are designed for very close and accurate work. 
Unless given excellent care, however, they will do poor work, will be much harder to 
use, and will soon become worthless. Every tool should be kept under cover when not in 
use, should be wiped and dried off immediately after use, and should always be kept 
well oiled. 

Tools for Working the Ground 

Besides the standard plows of various types, there are a number designed par- 
ticularly for garden work, either in addition to the others, or for turning the ground in 
very small areas where an ordinary plow is not available. 

The 1 -horse swivel plow (Fig. 177) is particularly useful for putting in succession 
plantings in small areas where a small block of some vegetable has been cleared off. It 
is good also for opening furrows or trenches, preparing ridges, etc. Another type of light 
1 -horse plow is furnished with a set of different moldboards for deep or shallow work, 
plowing growing vegetables, hilling up, and so forth. 
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A very convenient tool for small places or for garden work on the farm, to'save 
the use of a plow and team, is the plowshare attachment for a regular 1 -horse cul- 
tivator. This makes a substantial, small, reversible steel plow 

which will cut a furrow 4 inches deep and 8 to 10 inches wide. 
The small garden outfit motor-driven 

and guided by a man walking behind, 



may also be utilized for light plowing. 
For the small place, devoted to poultry 
and "specialties." where a horse is not 
kept, this implement will do such plow- 
ing and cultivating as may be necessary, 
throughout the season, after the regular 
deep spring plowing has been done. 




: (|Sj|^^-Jiqiwreveisible or swivel pi. 
!)VBM4.t€25 r =" o W t0 small garden use 



ow, especially adapted 



Tools for Fining the Soil and Preparing the Seedbed 



While the standard disc, spring-tooth, and spike-tooth harrows are used in the 
preparation of the soil in the garden and in intensive field operations or on truck crops, 
there are a number of special harrows made to meet certain conditions which are very 
widely used in making specially prepared seedbeds for potatoes, onions, tobacco, and 
the like. 



Harrows. One of the most popular and gen- 
erally useful of these harrows is the acme (Fig. 
121), a pulverizing harrow and clod crusher. This 
is particularly valuable for use just before 
planting, as it turns up a fresh surface, the blades 
being so constructed that they form practically a 
miniature gang plow which thoroughly churns and 
turns up the upper 3 or 4 inches of the soil. It also 
does much more leveling than the ordinary 
harrow. Further, it can be set to be used as a 
smoothing drag. It is one of the most useful 
implements which the market gardener or truck 
farmer can possess. Care should be taken to renew 
the teeth often enough, so that it will continue to 
do as good work as when new. 

The Morgan spading harrow, which is popular 
in some sections, is constructed somewhat upon 
the principle of the cutaway disc harrow; but the 
indentations are so deep that they leave a series of 
sharp teeth which cut deeply into the soil, 
chopping it up very fine, and also loosening it up. 
It is good on hard, compact soil such as may be 
deficient in humus, and where not much trash has 
been plowed under. 

The Meeker smoothing, or small disc, harrow 
and leveler (Fig. 178) is used in the preparation of 
seedbeds that are required to be extremely fine, 
such as those for planting the seed of onion, 
lettuce, celery, carrots, and other fine crops. It 
practically takes the place of hand raking for 
finishing off the seedbed, one man with a horse 
and a harrow being able to do as much as 10 to 20 
men could do by hand. The small revolving discs 
push under all small stones, trash, and other 
similar material — most of which a rake I would 
pull out — and the adjustable leveling 



board smooths and levels the soil, leaving it 
almost like a table top. If possible, the last 
harrowing given with this harrow should be at 
right angles to the direction in which the rows 
will run, so that the lines made by the drill 
marker will be more distinct. 'This harrow is 
useful also wherever the creation of a fine dust 
mulch to retain moisture is wanted, and for 
covering in broadcast seed, grain for winter 
covered crops, and so forth. The chain, or link, 
drag harrow is also used for smoothing seedbeds 
and covering grains; but it does not do such 
thorough work as the Meeker; also it uncovers or 
collects trash and small pieces of manure which 
the Meeker harrow would push down out of the 
way. 




Fig 178. The Meeker smootliing harrow leaves the soil in the 
best possible shape for the sowing of vegetable seeds. 
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Intensive feeding of all garden and truck crops is one of the great factors in 
their successful cultivation. Sometimes,# all the plant food to be used can be 
putonto the ground before planting; but, in many cases; it proves more profitable 
to^u^l^Sspme of the plant food in the form of quick-acting fertilizer as top-or 
side-dre§^g^f=ii€=4rilLOTrow with the seeds or plants, or as a top- or side-dress- 
ing during^'g^i^d^T^^^^^etiiocl °f doing this by hand was disagreeable 
and slow. A nurfiro^i^pWtic^ for this 

purpose are no^5&e^tt^e markefjM reasonable prices. In the 
ordinary marl^^^j^^^r on tl|g^truck farm, a machine of 
this ldnd can -b^^sd^^^Bentlv throughout the year, and, in 




Fig. 179. Wheelbarrow 
type of fertilizer distributor. 



addition to its use on vegetable crops, it may be employed to 
advantage on small acreages of potatoes or corn or root crops 
for truck for which alone its purchase might not pay. With 
a machine of this type it is possible to sow dry commercial 
fertilizers, of any kind and in any desired quantity, in open furrows prepared 
for planting or along the sides of rows, several rows at a time. The fertilizer 
is carried out of the hoppers steadily and evenly on endless canvas belts, and 
the spouts; which are adjustable, may be set to distribute it in narrow or in broad 
rows or broadcast. One of the larger machines will side-dress 5 rows any dis- 
tance apart up to 2 feet, 4 rows up to 32 inches, 3 rows up to 4 feet, or 2 rows up 
to 8 feet, and will broadcast over a strip 8§ feet wide, the capacity being 400 
pounds of fertilizer at a time. 



For smaller operations, where only a limited 
acreage of truck crops is grown in connection with 
the general farming, a man-power distributor (Fig. 
179) is a practical and rapid- working machine 
which will, with care, save a great deal of time and 
disagreeable work. It will, moreover, give better 
and more uniform results than hand distributing. It 
is particularly useful in growing strawberries and 
truck crops like cabbage and tomatoes. It 



can, of course, be employed in many places where 
a horse machine cannot be used. It will apply from 
3 to 40 pounds of fertilizer to 100 yards of row, 
distributing between, or on both sides of, 1 to 4 
rows at each passage; and it is not hard for the 
operator to use. 

Some ofj the leading makes of wheel hoes also 
have fertilizer-distributing attachments which may 
be used with the seed drill or separately for top- 
dressing or side-dressing. 



Marking and Spotting Machines 

Marking or "striking out" rows or check rows for planting seeds or setting 
out plants is one of those small jobs which cut down the total of a day's work; 

nevertheless, marking out must be done carefully and 
accurately, or it will interfere with the cultivation, 
whether by horse or by wheel hoes, throughout the sea- 
son. Even with crops which are not usually planted in 
check rows, such as lettuce, early cab- 
bage, and so forth, because of the extra 
time required to crossmark the rows 
when planting, some time may be saved 
in hoeing and wheel hoeing, if all the 
plants are accurately spaced. 

The most complete and up-to-date 
tool of this kind (Fig. 181 c) admits of 
the following combinations: 5 rows s to 

Fig 180 A wheel hoe with complete set of attach- 12 inches apart; 4 TOWS 14 tO 16 UlCheS merits, including seed 
drill (shown ready for use), an amn; 3 TOWS 12 tO 24 mCneS apart; extra wheel, and various types of cultivator teeth. 

ayai u, u L 
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and 2 rows 25 to 48 inches apart. Not only are any of these combinations of 
rows marked off with accuracy at one passage, and a line marked for the return 
trip, but by the use of removable plugs on the circumference of the broad wheels, 
each row may be "spotted" for plants to be set 3, 6, 12, 15, 24, or 48 inches 
apart. For small gardens, a simpler machine is made, which will mark and spot 
2 rows at a time; or one wheel may be used as an extra attachment to an ordi- 
nary wheel hoe. (Fig. 181a and b). 

it is much more difficult to make a straight 
row, as the;/ are pulled behind the operator. 
Where there is not enough marking to justify 
the purchase of a regular marking tool — a 
device which does not cost very much and 
which v.'ith care will last for a generation — 
it will, however, pay to take the time, say, 
on some stormy day, to make a set of markers 
covering all the row widths which are likely 
to be needed. If these markers are made with 
a detachable handle, which will serve for all 
the "heads," they can be stored away in a 
small space and will be much less likely to get 
broken than when constructed in the ordinary 
way. 

Fig. 181. A row marker adjustable for laying out from one to five Various types of markers are used for field 

rows, and for "spotting" at any desired distance in each. crops; ^ ^ ^ Qf these haye discs 

of runners, and can be used as coverers and 
furrowers as well as markers. The ordinary 
There are adjustable markers which mark out the "wing" marker is too widely known and em- 
rows only; with these, however, as with the ployed to need description here, 
common homemade drag markers, 

Planters and Transplanters 

Accuracy in the sowing of seed is of the greatest importance. The yield with any 
crop depends directly upon the fullness and evenness of the stand obtained. It costs 
just as much to prepare the ground for, fertilize, cultivate, spray, and supervise the 
growing of, a poor stand as a full one. Careful work on planting may mean all the 
difference between profit and loss on the entire season's work. It pays to have the best 
of planting machinery. But planting machines are, as a rule, more complicated and 
more finely adjusted than those for other purposes, and they should be given particular 
care. Never allow unused fertilizer or seed to remain in the machine, and keep all planters 
not only under cover, but in a dry place and off the ground. 





(jThere are, in general, 3 types of 
" which has its advocates. The 
kind most commonly in use, 
brush or a metal agitator 
seed opening in the 
or bridging of the 
" type, the seed is 
a revolving 
o which 
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gardens or to work wh^re a considerable amount 
of each kind of seed is to be put 



in than where changes will have to be made 
frequently. The third type operates on the "snap" 
principle, a spring-and-cam or trip mechanism 
being used in addition to the gravity feed. The 
modern drills are readily adjustable for the 
different sizes of seed, widths of rows, and so 
forth, and will sow in hills as well as in 
continuous drills. Except where there is a great 
deal of planting to be done, it pays to get a seed 
drill in combination with a wheel hoe. Market 
gardeners and others who have use for a seed drill 
frequently throughout the season prefer a separate 
drill. 

For large-scale operations, the multiple seed 
drills, which will sow several rows at a time, are 
coming into more general use. Their advantage 
lies'in the fact that not only is much time saved in 
the work, but each unit 
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of rows is spaced with absolute accuracy, even if 
the rows themselves are not perfectly straight. 
Machines for cultivating 2 or more rows at a time 
can, therefore, be used with much better results 
than where the rows are planted individually. 

For very small gardens, and for use in 
greenhouses and frames, there are a number of 
small seed sowers (Fig. 182) designed with a 
handle for use like a slide hoe, or with a short 
handle for use on raised benches. Some of these 
open the furrow and cover the seed, others merely 
drop the seed; but they all save a good deal of time 
compared with hand 

sowing, and sow more 
accurately than an 
inexperienced operator 
can sow by hand. 

For very small 
plantings, of either 



Eotatoes or corn, 
and planting ma- 
chines (Fig. 188) can 
be used; and they 
will do the work 
much more accu- 
rately and very much 
more quickly and 
easily than it can be 
Fig. 182. The smallest done in the old-fash- 

type of seed drill consisting .'r,T,pri j, }nnp 






Fig. 183. Hand corn 
planter (a) and 
latter or transplanter (b) 



plant setter 



type cost very little, 
are simple in opera- 
tion, and, with ordi- 
nary care, 'will last 
indefinitely. Even 
where one has but a 
small patch to plant, 
the cost of one of 
these handy imple- 
ments will be saved 
quickly. They are 
also particularly use- 
ful in going over the 
fields as soon as the 
plants are up, to fill 
m skips, which 
will occur, even in 

careful planting. For this purpose, they are 
invaluable supplements to the larger machines, 
and offer a means of stopping serious crop 
leaks which are often overlooked. 

Plant-setting machines. One of the slowest and 
most tedious jobs connected with gardening and 
trucking has always been the transplanting or 
setting out of plants from the seedbed or 
coldframe. For a long time this work was done 
entirely by hand. At length, the plant-setting 
machine (Fig. 183) came to the rescue of the large 
planter. More recently a practical "back and time 
saver," in the form of a small hand plant-setter, has 
been invented, to serve the smaller planter and for 
jobs where the big machine would not pay. 
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Weeders and Weeding Machines 

V. 

One of the most important additions made within recent years to the general 
line of farm tools is that of the spring-tooth weeders, which are widely used for 
com, potatoes, and many other rowed crops. Like most other agricultural tools, 
to do their best work, they must be used at the proper time. Intelligently handled, 
they are capable of saving, or rather of preventing, a tremendous amount of hand 
work. The old style of - field weeder with 3 rows of spring-steely pointed teeth was 
fixed to a light, rigid frame. The newer forms are adjustable in width and have 
removable teeth, so that, where desired, a tooth or two immediately over the row 
may be removed. A riding form, with adjustable spring tension on the teeth and 
with an extra feeding attachment for grass or grain 
has proved very popular in some sections. In opera- 
tion, these weeders pass over the growing crops — corn, 
potatoes, and so forth — which are strong 
enough to ■withstand the light harrowing 
or raking given by the flexible A teeth, 
while all small weeds, up to an inch or 
two in height, are pulled from the ground 
and shaken loose from the soil, by the 
vibration of the weeding fingers. Besides 
removing the weeds that are close to 
the plants better than can be done with 

anv form of cultivator thev loosen UD Fig. 184. One of the recent garden weeders in which Hlty lOini Ol CUlUVdXUl, 
Uitjy luu&e i p the teeth revolve at right angles to the direction m which 

and aerate the soil, and create a nilC it moves. 
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dust mulch which is of great service in retaining moisture. They are especially 
good for getting over the surface of large areas in a short time after a rain, 
during the early stages of growth, preventing the crusting and baking of the soil. 

Weeding machines, that is, machines for the actual removal of the weeds in a 
manner similar to hand weeding, as distinct from the tools, are a very recent de- 
velopment. While they are still being improved and have not yet come into gen- 
eral use, nevertheless they are being used extensively by a number of large grow- 
ers and have apparently come to stay. They are peculiarly suited to work in 
light loam and in muck soils comparatively free from stones. They have proved 
of value for thinning rowed crops, such as carrots, as well as for weeding. 

There are 2 general types of these weeding machines, one of which operates 
with wire fingers or weeders, and the other with a weeding blade or comb. In 
either case, the fingers or combs are passed through the row ■with a rotary motion 
by the mechanism of the machine. With the first type, the weeds are scratched 
or raked out; with the latter, they are caught, held in the comb, and pulled out. 
The comb machines will work, of course, only when there is enough difference 
between the form or size of the vegetables to be weeded and the weeds to be re- 
moved to allow the former to slip through the combs while the latter are held and 
pulled out. 

Cultivators and Special Tools for Cultivating 

The riding and walking cultivators used for garden and truck crops are for 
the most part identical with those which are in use for ordinary fann crops. For 

garden and track crops, however, it is especiallj- important 
to have a machine that may be readily adjusted for width 
of row and depth of cut, and that will do fine and close 
work. A cultivator with lever adjust- 
ment for both width and depth should, 
therefore, be selected. In one of the 
latest types of the 1 -horse cultivator, or 
horse hoe, the levers are out of the way 
and are easy to adjust while the machine 
is in operation, the frame is light but 

F,c i 185. For gardens more than SO b, 100 feet in size, a one-horse, eXCe pti n abW Strong, and the wide, flat 
adjustable cultivator is almost a necessity. Sr J O" " 

back sweep leaves a smooth surface in- 
stead of a deep furrow as with the old-style, wide-back tooth. An important 
extra attachment for machines of this kind is the vine turner or leaf guard, which 




Fig. 186. Four wheel hoes showing single- and double-wheel types and three styles of cultivator 
blades 
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can readily be put on and which makes even closer work possible without injury to the 
foliage. The solid front wheel has this advantage over the old spoke style: it does not 
sink so deeply into the soil when the latter is very wet or very dry, nor does it get stuck 
by small stones or trash. One of the most popular tools with the market gardener, 
strawberry grower, and so forth is the 12-tooth, or diamond-tooth, cultivator. One of 
these machines, with the pulverizer attachment, which can be had to fit on the back end 
of the frame, will take out practically all small weeds, will work almost as close-to the 
plants as one could with a hoe, and will leave the ground as finely pulverized and 
smooth as if an iron rake had been employed. 



Hand cultivators. Hand cultivators, or 
wheel hoes, are so universally known and used 
need be said here concerning them, 
that with a machine of this kind, used 
constantly throughout the growing season, 
many different kinds of work, it pays 
get a tool of the best quality that can be 
even though it may cost several dollars 
than an inferior one. Of course, such 
should be well cared for, and kept so 
from dirt and rust that all changes and 
adjustments may be made easily and quickly, 
often this is not the case. While the 
wheel type costs less than the double- 
wheel, it usually pays best to get the latter, 
it can be used to straddle the row, doing 
much closer work, especially While the plants 
small, than the single-wheel. Also, for 
town, the 
^converted into a single- 




wheel in a few minutes. Among the most im- 
portant of the many extras or attachments that little 
for standard wheel hoes are the "onion" or except 
extra-high-guard hoe blades, the advantage of 
which is that, in close work, they prevent and for 
lumps of soil, small weeds, and so forth from to 
falling over on to the seedling plants. This had, 
allows both the wheel hoeing and the hand more 
weeding to follow it to be done more rapidly, tools 
Other particularly good attachments are the free 
wide or flare-bottomed cultivator teeth, in- 
stead of the old standard narrow cultivator Very 
teeth. The advantage of these is that, while single- 
they break up the crust and pulverize the soil, 
they cut off small weeds instead of allowing the as 
latter to pass around them as the narrow teeth 
often do. Plowing, raking, hilling, ditching, are 
and _ furrowing attachments all have their work in 
special uses and, under many circumstances, 
will prove profitable investments. 
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Machines for Special Purposes 

arden and truck crops, special machines have been 
aring for market, and so forth. The most generally 
gger. While there are a number of types of this 
any are really satisfactory except the high-grade 
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*gers wnich are now universally used wherever potatoes are grown 
on a commercial scale. The recent addition of a small gas engine, to operate the 
mechanism of the digger, enables work which formerly required 4 horses to be done 
easily by 2. Moreover, it is done better, because the elevator, separating apparatus, and 
so forth is run at an even rate of speed, no matter how fast or how slow the machine 
may be moving ahead. The latest development is the picking attachment, which saves 

digging. 
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evertheless, there are a few genera] considerations in connection with them 



which are too often overlooked. Such 




Fig. 187. The machine buncher and tier is an invaluable labor and time 
saver for the market gardener who considers appearance worth while. 



ready to give up something good for well 
as in the large. 

The spade and spading fork. The spade and the 
spading fork, used for turning over small plots of 
ground, finishing up corners, and around 
irrigation posts, in the cold-frames, greenhouse 
beds, etc., are, perhaps, the simplest tools made. 
But even here quality counts. A poor spade or 
fork, soon bent out of shape and becoming loose 
in the handle, is a constant source of annoyance 
and of inefficient work. Buy the' best, because it 
pays the best, and see that the handle is strapped 
with metal up the front and back, protecting it 
against breakage at the weakest point. The tool 
should, if possible, be selected personally, so that 
one with a suitable "hang" for the user may be 
obtained. 

Rakes. The iron rake is one of the most 
constantly used tools in any kind of garden work. 
The size, number of teeth, etc., required will 
depend on the kind of work to be done. In 
preparing seedbeds, raking out weeds, and the 
like, a large-sized rake might often be used with a 
considerable saving in work where a smaller one 
is employed simply because it "will do." The 
"bow" rake, attached to the handle from the ends 
of the head instead of at the middle, is not so 
likely to break or bend at the middle as the 
ordinary kind; it is also better for leveling soil, in 
which i the A back of the head is used. A straight, 



common tools as spades, digging forks, 
rakes, trowels, and hoes, while standard in 
general design or shape, vary widely in the 
quality of the material and in the ldnd of 
workmanship that goes into them. With 
these simple things, as with larger 
implements, it always pays to get the best, 
and then to take the best care of them. 

The difference between the work that 
can be done with a suitable, sharp hoe or 
weeder, and a poor-shaped or dull one, is 
considerable, even on a few rows of work; 

in the aggregate for the season, this 
may easilj7 amount to the entire cost of a 
new implement. One marked feature, 
always to be sought in tools of this kind, is 
the solid, one-piece shank, instead of the old- 
fashioned ferrule, which may wear or work 
loose. The selection of these tools always 
depends largely on personal preferences, as 
well as on local conditions. But there is 
often danger of preference becoming 
prejudice. The progressive grower should 
always be something better, in the little 
things as 



strong, well-balanced handle is also an im- 
portant item in securing good work with a 
rake. 

Hoes. Most farmers are stingy with hoes. 
It is not at all unusual to find half a dozen 
old, round-cornered, loose-shanked, broken- 
edged hoes — some of them out in the fence 
corners — on a place where the gang plow and 
the riding cultivator and the cream separator 
are in prime condition and the mowing ma- 
chine and manure spreader are under cover. 
The old-style, deep, heavy hoes were made 
before the days of modern cultivating ma- 
chines. For most work with hoes nowadays, 
in garden and truck crops, the 

wider, lighter hoes will be found 
easier to use and more efficient. 
The very small, narrow-bladed, 

or "onion," hoe, 
is little known in 
many sections 



Fig. 188. - One of the modem improvements over the old time hoe 
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where it could be used to great advantage. Of 
course, these lighter hoes are not adapted to 
"chopping" a thick sod of half-grown weeds; but, 
for stirring the soil around and close to plants, 
when the weeds are small, much easier and quicker 
work can be done than with a large, heavy hoe. An 
important thing to remember is, to buy hoes with 
solid shanks — ferrule and head in one piece. 

For use in closely-planted crops, after they are 
well grown, the scuffle, or slide, hoe often has to 
be used to get through when the wheel hoe can no 
longer be used. A new type of slide hoe, which is 
proving very popular, has round iron runners in 
front of the blade, which is thereby held at a 
uniform angle, and does not glance to the side and 
thus injure the crop. Also, the weight of the tool is 
supported, so that it is less tiresome to use. A 
number of different blades, adapted to different 
kinds of work, give it a wide range of usefulness. 

The smaller hand tools — trowels, transplanters, 
weeders, etc. — are, on the basis of the work they 
save in proportion to their cost, among the most 
important on the place. For this reason it will pay 
to seethatthey, also, are of the best quality when 
bought, and that they are taken care of afterwards. 
These small tools are so easily misplaced that a 
special spot should be assigned to them, and their 
return to that spot immediately after use insisted 
upon. A new type of trowel is found in the long, 
heavy-bladed one with the handle at right angles to 
the blade. This is especially useful in the 
transplanting of tomatoes, cabbage, etc. 

When even a few of such rowed crops as 
onions, carrots, beets, etc., are grown, enough 
small hand weeders to equip as many hands as are 
likely to be working in them at one time should be 
provided. There are probably no other tools which 
will more quickly repay 
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their cost in time saved, when conditions 
make their use necessary. 

There are a number of new tools, such as 
adjustable weeding rakes, long-handled weed- 
ers, etc., on the market, many of which are 
excellent for general work or for special pur- 
poses. Before investing in any of these, 
however, be sure that they are substantially 
built to stand actual service. Many a dollar 
idea gets on to the market first in a thirty-five- 
cent dress. 

All edged tools should be kept sharp. There 
is just as much waste of energy in using a dull 

hoe as in using a dull 
mowing-machine knife. 
They should also be kept 

free from rust, which 

greatly decreases both 

their length 
of life and 
their effici- 

Fic. 189. a A ency.Apiece 

modem develop- ofanoldbur- 

ment of the scuffle 

hoe in which the 

runners take all 

the weight off the 

operator's arms. 

lap bag and a bottle of kerosene (kept tightly 
corked to prevent evaporation), to be used on the 
tools after they have been in use, will prove one of 
the most profitable small investments that can be 
made about the place. 

Above all, the grower who realizes how much 
of his success must depend on the machines and 
tools he has to work with will provide room to 
house them from the weather. He will have a place 
for each, and will see that each tool after the 
season of its use, is put back in its place, and that 
any broken or worn-out parts are replaced before 
the season of its use. Though such advice may seem 
old-fashioned and trite, it is as true to-day as when 
first given. 



/ / 

Fig. 190. Types of milk cans for various tastes rind puriJoscs. See text {pp. 13'J and 1 !0J for 
descriptions 



CHAPTER 12 



Dairy Machinery to, the Farmer 

By W. A. Stocking, Chief of Dairy Department and Professor of /R^jfe Bacteriology, New York State College 
of Agriculture since 1908. He grew up on a large Connecticut dairy farmland graduated from the agricidtural 
colleges of that slate and of New York. From 1899 to 1901 he was Farms^uperintendent and Instructor in 
Agricidture at the former institution; from 1901 to 190G, Professor of Dairy^Bacteriology there and Dairy 
Bacteriologist of the Connecticut {Starrs) Experiment Station; and from 1906 to^&S)8 Assistant Professor at 
Cornell. He is author of a "Manual of Milk Products" and a number of bulletins . — Edit» 
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HAPTERS 40,41,42,43, and 44 of Volume I include some 
machinery as related to the diff erent lines of dairy work.^PMs 




many of the same tools and machines but more from their mechanical point of 
view. In this case it is the machine itself rather than the work it does and the 
reason for its use that is considered first. There are, of course, many makes and 
styles of these articles. Only the fanner himself can say which is best for his pur- 
poses; but this discussion will help him to decide carefully, wisely, and well. 



BABCOCK TESTERS AND EQUIP- 
MENT. The butter-fat testers now on the 
market vary from a little 2-bottle machine 
up to those handling 40 bottles and include 
types operated by hand, steam, and electric 
power. The smallest hand machine (Vol. I, 
Fig. 505) is useful when only a few samples 
are to be tested. It is light, well made and 
can be easily attached to any table or bench. 

For testing more sam- 
ples the 8-bottle type is 
very satisfactory, turns 
easily and runs smoothly 
and quietly, but for a 
larger .amount of testing 
a power machine is bet- 
ter than a hand one. An 
attached hot-water tank 
for filling the bottles is a 
great convenience. 

Accurate glass-ware is 
one of the most import- 
ant features of a testing 
outfit. The best is that 
piers. (See text) made in accordance with 



Fig. 191. Milk sam- 



specifications formulated and adopted by the 
Federal Bureau of Standards at Washington 
and the American Dairy Science Association 
and known as "Standard" Babcock test bottles 
and pipettes. The milk bottle is graduated 
to one tenth per cent, and the cream bottles 
to five tenths per cent. The straight sided 
cylinder with a lip is the most commonly 
used acid measure (Vol. I. Fig. 500 e), but some 
persons prefer other forms such as the dipper 
or, the device that measures 
the right amount of acid auto- 
matically. 

Milk and cream samples for 
testing must be kept in bottles 
or jars with tight seals — either 
snap tops, screw tops or glass 
stopples — so that no moisture 
can evaporate. 

Milk samplers. The Mc- 
Kay sampler (Fig. 191a) con- 
sists of 2 nickel-plated, brass 
tubes one of which fits inside 
the other, and both of which Comb ^ d 19 a 2 cW bottIe 
have milled slots that coincide and pipette. 
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text) 
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In the tubular or hollow bowl type (Fig. 188) 
the milk enters at the bottom. The bowl revolves 
at a high rate of speed and as the milk moves 
upward the skim-milk moves out 
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Fig. 196. Butter lost in separating one cow's milk for a year when the 
inflow of milk to machine is correctly A and B and incorrectly C adjusted. 

with salt, and worked by turning the crank which 
moves the wooden roller over the butter. This 
process is repeated until the desired amount of 
working has been secured. 

Another of the oldest styles is shown in Vol. I, 
Fig. 546. The butter is placed in this worker and 
subjected to the desired pressure by means of the 
lever which is pivoted loosely at the lower end. 

In a third type (Fig. 194) the butter is rolled out 
into a thin sheet by means of the larg® wooden 
roller, sprinkled with salt then folded over with a 
hand ladle and rolled again. The proper amount of 
pressure can be obtained by bearing down on the 
lever, the lower end of which slides in grooves at 
the sides of the worker table. 



Section and interior view of : 
type 



of the aisc separator bowl 
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toward the wall while the cream forms a column in 
the centre. The chief features of this type are the 
long, slender bowl and the absence of an inner 
separating device. 

CHEESEMAKING EQUIPMENT. For the 
dairyman who wishes to make small amounts of 
the soft cheeses such as cottage, 




Neufclfc 
be fou 
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qualit) 
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utfit that any farmer can make. A stirring device to 
e even heating. 



earn, the following equipment will 
ient and desirable, 
jas shown that cheeses of better 
liade if the whole or skim-milk is 
I simple, convenient outfit for 
small quantities consists of a barrel 
sawed off at the proper height with a steam pipe 
extending into it so that the water can be brought 
to the proper temperature (Fig. 201). Milk can be 
pasteurized in this barrel, in either the shot-gun or 
the 40- quart can; care must be taken to see that the 
milk is stirred so as to be uniformly heated. After 
the heating process has been completed, the same 
outfit can be used for cooling the milk by replacing 
the hot water with cold. 

A convenient draining and curd table (Fig. 223) 
has racks in the bottom that allow the whey to run 
off through the outlets at one end. Pressure can be 
obtained as shown by wrapping the curd in the 
draining cloths, laying a board over the surface and 
setting upon it cans full of water. The sides of this 
table are removable for convenience in operation. 

Convenient molds for making soft cheeses are 
shown in Fig. 202. 

CHURNS. On many farms it is occasion- 





ally desired to make a small 
amount of cream into butter. 
For this purpose the little glass 
churn (Fig. 203) is very satis- 
factory. It consists simply of 
a heavy glass jar with a smooth 
steel screw-top and a well- 
made dasher operated by gears 
and crank handle much as in 
an egg-beater. Such churns 
are made to hold from 2 to 5 Giass-chum 

pints. kitchen use. 

Three of the older types of hand churn are 
shown in Vol. I, Fig. 543. This swing churn is 
extremely simple with no floats or paddles inside, 
the rounded ends and slanting top producing the 
desired agitating of the cream. The fact that the 
opening is always on top is a favorite with many 
persons. 

The barrel churn, usually made of hard wood, 
well bound with metal hoops, is one of the old 
standbys. The lid contains a sight glass so that the 
progress of the churning may be observed without 
removing the cover. The smaller sizes of this type 
of churn work easily by hand and give good 
results, but for the larger sizes it is well to have 
some kind of power. 

The rectangular or box type is also well known 
on farms. It works easily, bringing a complete 
separation without injury to the 
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I*'ig. 202. Two types of soft cheese 
mold 
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In the power-driven 

combined 

churn and butter worker the proces- 
ses of washing, working, and salting 
are done in the one container. The 
churn is provided with 2 rolls be- 



tween which the butter is 
and special gears which are 
into place after 

ch ^jaunfii ^coni' 

pleted 



worked, 
thrown 
the 




work- 
com- 
While 
good 
mod- 
churn 



Fig. 205. Combined milk cooler and 
aerator, a section of spiral coil 
containing cold water. 



and the 
mg process is 
menced. 
exhibiting the 
features of the 
ern creamery 
and butter worker, 
it is reasonable in 
price and is giving 
good satisfaction on 
many farms. 
COOLING TANKS 
AND COOLERS. 
In the handling of 
milk and cream no 
one thing is of greater 
importance than proper cooling, for which 
every dairyman should provide suitable equip- 
ment. The cooling may be done by setting 
the cans in cold or ice water or by running 
the milk over one of the many forms of coolers 
now on the market. 

For a small amount of milk or cream, good 
results may be obtained by using a pickle 
or alcohol barrel, either full height or sawed 
off at the proper point to prevent the water 
getting into the cans, and either cold running 
water or broken ice. It 
use a thermometer for 
temperature of the milk. 

For larger amounts of milk, a homemade 
tank of either wood or concrete may be used. 
Such a tank as shown in Fig. 207 will give 
good service. It may be made of 2-inch 
No. 1 clear cypress, 

all joints tongued 
and grooved or with 
slip tongue joint and 
the corners carefully 
rabbeted (Fig. 206). 
If desired it may be 
painted with a good 
oil paint down to the 
water line, but it is 
better not to paint 
below that point. 
Several styles of 
wooden tank may be 
obtained from dairy 
supply houses. 

In many respects 
a tank made of con- 
crete is the most sat- 
isfactory. If it is 
sunk into the floor 

f,„ut 

a and b tongue and groove; c tliaE Only aDOUt a rabbeted comer. 

loot extends above 



is always well to 
testing the actual 





tion in wooden cooling tank. 



Fig. 207. Wooden cooling tank such as can be bought ready made or 
built at home. Inset shows popular conical metal cooler (see text below). 



it, much labor in lifting the cans in and out will be 
saved. The top of the concrete should be faced 
with band or angle iron to protect it against wear 
in lifting the cans out and in, and there should be 
an outlet in the bottom so the tank can be easily 
cleaned, since more or less milk is sure to be 
spilled making the water foul and unfit for use. 

Under some conditions a galvanized-iron tank 
which is cheap, quite durable and easy to keep 
clean, will give good results. Its chief 
disadvantage is the rapid loss of cold by radiation 
through the thin metal walls. In a more expensive, 
well-insulated metal tank built much like a 
refrigerator, there is very little loss of cold 
through radiation. 

When milk is cooled in cans in any style of 
tank it is necessary to stir it frequently till the 
desired temperature is reached. This means added 
labor which is often a serious obstacle. When 
rapid cooling and less labor are desired, one of 
several forms of aerating coolers now on the 
market may be used. One of the simplest and 
cheapest is shown in Fig. 205. The open-topped 
conical drum may be filled with cold water or ice 
water or it may be connected to a running water 
supply by means of a piece of hose. When cold or 
ice water is used, it should be stirred frequently to 
prevent the layer next the cooling surface 
becoming warm. The milk tank, which rests on 
the cooling drum, has a circular row of fine holes 
at the base through which the milk flows, 
spreading out as it strikes the cooling drum, in a 
very thin, even film. 

In the form shown in Fig. 205, running water 
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While the man works, the horses stand still; while they move his labor ceases. This is both a 

tiresome and an unprofitable method 
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With a spreader the operation is continuous and the distribution uniform; a maximum area is covered and 

with a minimum of human effort 



The Test of a Successful Farmer Is Not How Hard He Works but How Much He Accomplishes Economically. What Good 
Are Profits if One Wears Himself Out in Securing Them? 




Threshing scene in Hgypt. one of the few countries where native fanning methods have remained 

unchanged for centuries 




Threshing scene in our own wheat belt where science and practical experience combine to increase 

production and efficiency 

Farming Gives Many Men a Living in Spite of, Rather than Because of, Their Meth ods. But This Is No Reason For Sticking to 

Obsolete, Inefficient Practices 
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enters at the bottom and circulates 
upward through the spiral coil till it 
reaches the overflow pipe at the top. 
The milk does not drip from one ring 
to the next but follows the entire 
surface, which becomes colder and 
colder toward the bottom. This 
cooler is imade of copper heavily 
tinned both inside and out. 
Where economy of space is import- 
ant a very durable style of cooler 
shown in Vol. I Fig. 533 may be desir- 
able. In this also running water en- 
ters, at the bottom and flows out at 
the top; the milk flows in a thin 
film over the outer surface, the wavy 
construction giving a very long sur- 
face for the amount of space which 
the cooler occupies. 

MILK PASTEURIZER. When it is de- weather, 
sirable to pasteurize milk on farms, a tank 
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Fig. 209. Common and uncommon containers for retailing milk 



temperature lor several nours even in 



The dairyman who retails his milk needs 
of the style shown in Fig. 208 will be found some kind of a delivery basket or rack. One 
convenient and satisfactory. With this it is open wire style is very light but is well made 
possible to control the heating and holding and durable; another has a similar frame 
temperature of the milk very _ accurately, covered -with a close mesh woven wire that 
The milk can also be cooled in this same tank makes it serviceable for carrying bottles of any 
by replacing the hot water with cold, or ice size. A third style is made of tinned steel, 
waier. ± m S pasbeui izei is iiiaue in a iiumuci ui sizes for moriojr. q Tim«w nf heavier and able to stand 



handling different quantities of milk. 

MILK BOTTLE CASES AND DELIVERY 
BASKETS. There are many styles of cases for 
carrying bottles on the delivery wagon. Some are 
made of wood with metal dividers, 'while others, 
entirely of metal, are somewhat more expensive 
but will outwear the wooden ones, and are also 
easier to keep in a clean and sanitary condition. 
When cracked ice is used on the milk during 
delivery, it is best to have cases with water-tight 
bottoms. 

When cracked ice 
is put over the 
bottles and the 
cover closed tight, 
the milk will re- 
main at a low 



Fig. 208. Power-driven ■ which may also 

be used as a cooler by raiiiiiiu' cold water or brine through the revolving spirai 

coii, !■ is Lead of steam. 



much hard wear. 
MILK BOTTLES. Most dairymen have 
their milk bottles made with some special 
identification mark, but aside from minor 
modifications, they are all made after one of 
the styles shown in Fig. 209. Any of the or- 
dinary flat paper caps can be used with (a), 
while (b) requires the "beer-bottle" style of 
metal cap; (c) and (d) show 2 styles of 
individual service fibre milk bottles which, 
under certain conditions, are very desirable 
since they do away with all cost and trouble of 
collecting, washing, and sterilizing used bottles. 

MILK CANS FOR SEPARATING AND 
SHIPPING. Among the different methods 
of raising cream by gravity, the Cooley-can 
system is generally recognized as the best. 
In the can used (Fig. 190/), the cover extends 
down over the sides forming a water-tight 
seal so that the can may be entirely sub- 
merged in cold water. A glass gauge on the 
side shows the depth of the cream. The skim- 
milk is drawn off from the bottom, the siphon 
preventing the cream from running out. 

There are a few quite distinct types of 
shipping can aside from details of construc- 
tion and size. The principal point of dif- 
ference in the different styles is the form of 
the cover. Fig. 190a shows a can with flat 
top cover the edge of which extends well 
beyond the lip of the can thus protecting it 
from dust and dirt, and also the drop style of 
handle; (6) illustrates a style with hollow top 
cover and rigid strap handle; (e) shows a 
type in which the cover may be locked, closing 
the can air-tight, making it impossible to 
disturb the contents and preventing evap- 
oration (this form is often desirable when 
cream is to be stored or shiDDedl. 
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Fidl210. These are both pood 
■tails, but the small-topped form 
■ ; by far the belter. 



(7) shows an 
entirely differ- 
ent type fitted 
with a metal 
cap 

or plug 
attached 
by a short piece 
of chain, and 
commonly used 
in the New 
Eng- 

Each of these styles is land mllk d i s " 

sizes. The last one described usua try folds tnr 
8-| quarts, the other 3 types are made to hold 
20, 32, or 40 quarts. 

A convenient can sometimes used for ped- 
dling milk from a wagon has a 1 -quart measure 
for a cover (Fig. 190c). This arrangement 
protects not only the milk can but also the 
measure from contamination with dust and 
dirt while on the route. 

MILK PAILS. The milk pail is an im- 
portant factor in determining the sanitary 
quality and the market value of milk. A 
good milk pail should (1) be easy to use; (2) 
be durable; (3) be easy to keep clean; and (4) as 
far as possible, prevent 
the entrance of dust 
| „ I \ „ land bacteria into the 

A / \ b milk - 

1 / ^| To meet the first 

Fig. 211. Good ( A 4) and poor (b requirement a pail must 

and C) seam construction in dairy be 01 the right form and 
tinware. size tO hold 

easily between the knees and below the level of 
the cow's udder. For most men a 12-quart pail 
of the form shown in Fig. 210 is the most desir- 
able; if too flaring it is difficult to hold, and if 



too hi 
To 
made 
withou 
from 
bottom 
and thi 
bottom 
so stren! 
the end 



o use. 
d the pail must be 
ough to stand use 
ting. Pails made 
forced at top and 
n or wire, are good 
A galvanized iron 
" ut a 




Fig. 212. Scales 
testing dairy products, a slid- 
jng poise; b hanging poise; c 
pointer beam; d indicator 
plate; t* levelling screws. (See 

text p. 134.) 



be 
ore, 
no 

seams' or cracks 
into which milk can 

and which can 
not be easily reached 
-with the Wash cloth 

a n - 

brush. All seams 
and corners should 
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such conditions as 
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Fig. 213. Diagram to show 
action of sediment tester. 



oe well flushed 
solder as showiii 
Fig 
211, 

are shown in B 
should never 
allowed 
in pails: or 
utensils 

used for handling Htjjk,. 
From the point of ;ase-s 
in cleaning, pails 
of pressed 
without 

seams are especially 
de- 
sirable. 

Keeping quality is a 
very important factor 
in the market value of 
milk, and since keeping 
quality is largely de- 
pendent upon the num- 
ber of bacteria in it, it 
is desirable that as 
many as possible be pre- 
vented from entering 
the milk. Many of the 
bacteria in fresh milk 
fall in from the body 
and udder of the cow 
during milking, hence 
it is important to use 

a_ pail made to keep out as many as pos- 
sible of these organisms. A hooded or 
covered pail (Fig. 210) is very desirable for 
this purpose, being easy to use and able to 
iexclude approximately two thirds of the bac- 
teria which would fall into an ordinary pail. 
The crown in the hood makes every part of 
the inner surface visible and easy to wash. 
A covered pail costs a little more than the 
ordinary sort, but the hood adds stiffness and 
makes it wear longer. 

/ MILK SCALES. A good spring balance 
for weighing the milk from individual cows 
when records are kept should be provided 
with a loose pointer which can be adjusted 
by means of a thumbscrew to offset the 
weight of the empty milk pail so that the 
exact weight of the milk may be read direct. 
The scale that reads in pounds and tenths of a 

pound makes the calculaHnns^rrmrti simnlRr 

" than one showing poui 
a balance is made in siz 
and 60 pounds respec- 
tively. For weighing 
milk in cans, a plat- 
form scale with the 
beam graduated to 
half pounds is desir- 
able. 

MILK SEDIMENT 
TESTERS. 
The amount of insol- 
uble dirt in a particular 

lot of milk may be Fig. 214. Metal type of sediment tester 

ascertained by the use 
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a - -a : b 

iclal milk stools. (Sec text) 



the market. In using one of the cheapest and 
simplest, a pint bottle is filled with the milk to be 
tested; the tester containing a disk of filter cotton 
is placed over it then turned upside down over a 
second, empty pint bottle. A few squeezes of the 
bulb give enough pressure to force the milk 
through very quickly (Fig 213). 

In another style (Fig. 214) the cotton filter is 
easily clamped in place on the bottom, the 
chamber filled with milk, the air-tight cover 
clamped on and the required pressure obtained by 
means of the bulb. This may be used as a portable 
tester by the milk inspector or, in the factory or 
creamery, may be attached by means of the 
bracket over the weigh-can for testing the milk of 
different farmers as their milk is received. 

A style of filter is made for use where a large 
number of samples are to be tested. A number of 
filter tubes are placed in a hot- water jacket which 
hastens the filtering process, especially in cold 
weather. Each of these devices uses a standard 1- 
inch filter disc, and holds a pint of milk. 

MILK STOOLS. The usual wooden milk stool 
soon becomes very dirty, is not easily cleaned, and 
is usually quite short-lived. To meet the present 
day demand for a more permanent stool which 
could be kept clean, the stools shown in Fig. 215 
have been placed on the market and are now in use 
on many dairy farms: a is a single-piece stool, the 
seat, leg, and foot being welded together and the 
entire stool then given a heavy enamel coating, 
making the surface smooth and easy to wash and 
keep clean; b is of the same size, but has 3 legs 
which are securely riveted to the seat and stiffened 
by a brace about halfway down; the whole stool is 
then heavily enameled malting it practically a one- 
piece stool; c is made of malleable iron cast in one 
piece, galvanized, and very strong and durable.. 





MILK STRAINERS. 
Whatever differences exist 
in different methods of 
handling milk, one opera- 
tion is rarely omitted — that 
of straining. - Of the many 
forms of strainers on the 
market, many are too com- 
plicated for practical use. 
A good strainer should be 

simple in structure, easy Fie. 217. complete 
to use and capable of re- two-cow unit of one 
moving all particles Serof mechanical 
of dirt. Fig. 216a shows 

one of the simplest and cheapest styles. 
The one or more layers of strainer cloth are 
placed over the bottom of the cylinder and 
held in place when the loose collar is pressed 
into place. In another type (Fig. 2166) the 
milk passes through 2 layers of metal gauze 
of different mesh which are held in place by 
a wire spring, and can easily be removed for 
washing. If a heavier, more durable strainer 
is desired, the one shown in Fig. 216c in which 
the milk passes through 2 sets of strainers 
will give good results. It is made of heavy 
tin, each section being a single seamless piece. 

MILKING MACHINES. Since about 
1910, a number of different styles of milking 
machines have been placed upon the market. 
In this development, many manufacturers 
have endeavored to imitate the action of 
either the calf or the hand milker. In all the 
machines, the milk is drawn from the teat 
by the creation of a vacuum in the teat cup, 
or by pressure outside, or by the combined 
action of a vacuum in the teat cup and pres- 
sure applied to the side of the teat. Some 
of the chief differences between machines 
now on the market are in the form of the teat 
cups and in the principle by which they 
work. On this basis there seem to be 3 
general types. In one the teat cup consists 
of a rigid metal cone with a flexible rubber 
cup at the top, which forms a close ring around 
the teat. The body of this teat cup is not 
flexible and has no inner lining; the milk is 
drawn by creating alternately a vacuum 
and a normal atmospheric pressure in the cup. 
This form of cup is made in 3 sizes to fit 
cows with large, medium, and small teats. 
It is shown on the machine in Fig. 217. 

In a second type of cup, (Fig. 218), the outer 
wall is rigid but there is an inner flexible 
lining. The milk is drawn by creating first 
a vacuum in the inner tube and then pressure 
in the space between the inner lining and the 

outer wall, which exerts a 
squeezing effect [upon the 
teat. This action, in which 
the periods of the vacuum 
and pressure alternate auto- 
matically, is supposed to 
have the effect of preventing 
the accumulation of" blood in 
the blood vessels of the teat. 



Fig. 216. Three types of strainer as described above 



of the 
work. 
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The third type of 
cup (Fig. 21!)) also 
has a double wall. 
One side of the outer 
wall is rigid while 
the opposite one is 
soft and flexible, the 
flexibility being 
greatest at the top. 
When the vacuum 
is applied, the soft 
side is drawn in, 
causing pressure on 
the teat first at the 
top and gradually 
Hon teat cupg extending down- 
second type (p. i4i) ward xhis pressure 

is intended to imi- 
tate the action of the hand in hand milking. 

Many variations of these types are found in the 
machines now on the market. 

For creating and controlling the vacuum and air 
pressure, many devices have been developed but 
as in the case of the teat cups, there appear to be 
three general types after which the other makes 
are patterned. In one of these (Fig. 217), the 
automatic control is placed upon the cover of the 
milk pail, and is operated by means of a vacuum 
pump connected with the air pipe line placed over 
the cow stanchion. This regulator or "pulsator" is 
automatic and can be adjusted to give any desired 
number of strokes per minute; it is easily removed 
from the pail for cleaning and sterilizing. In this 
form of milker, there is continuous vacuum in the 
pail which seals it tight and avoids any possibility 
of the cover falling off during the milldng 
process. 

A second type of pulsator (Fig. 220a), instead 
of being attached to the milk pail, is applied at the 
pipe line above the stanchion, and is operated by 
compressed air. It requires the use of 2 rubber 
tubes from pulsator to milk pail and also from the 
pail to the teat cups instead of one tube as in the 
case of the first style. This pulsator does not come 
in contact with the milk and therefore requires no 
washing; it also maintains a constant 



pail 
down 

type 
vac- 



cups 
the 



teat 
by 
opening 
of the 
bottom 




vacuum in the 
which seals 
the cover. 

In the third 
(Fig. 22%) the 
uum is created only in 
the tube system so 
the cover of the pail 
Is not sealed down 
during the milking. 
The vacuum and re- 
lease in the 
are caused 
alternate 
and closing 
valve at the 

Of the vacuum Cham- /!<=• 22 t °- Pulsating mechanism 
, ... c or two types ot milkers, a is 

berinthelldofthe attached to pipe line, b forms 

pail. Like the other cover of the pail, 
styles, this machine 

is operated by means of a vacuum pump and some 
means of power which may be located at any 
convenient place, outlets for the attachments of 
the rubber tubes being distributed along the pipe 
line above or beside the stanchions. 

STERILIZERS. In the handling of milk and 
other dairy products, nothing is more important 
than the thorough sterilizing of all the utensils. In 
the case of a few utensils this may be done by 
thorough scalding with boiling water or by 
submerging them in boiling water. If there are 
many, the use of steam will be more satisfactory, 
both from 
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jjnfiplete sterilization and the 
i many dairy farms large 
fcnbers built of concrete or 
excellent results. Fig. 221a 
zer devised by the U. S. 
ture (see Farmers' Bulletin 
-burner oil stove in small 
n be made by any good local 
iron box confines the steam 
held in an ordinary roasting 
pan, The steam then escaping through the tube on 
tor? "Pafr^and cans are sterilized by being inverted 
over this exhaust pipe. 

Where a supply of steam is available the heavy 
galvanized iron sterilizer (Fig. 2216), in which the 
steam enters through perforated pipes in the 
bottom makes a very useful sterilizer, since all the 
utensils used during the day can be treated at once. 
When the steam is turned off the door should be 
opened for a few minutes to allow the steam to 
escape so the utensils can dry off. They can then be 
placed on racks or left in the sterilizer till needed 
for use. Larger, higher grade machines, insulated 
and filled with loose shelves, trucks and metal 
rails, drainage devices, etc., are made for use in 
large dairies. 

WASH SINKS AND BOTTLE WASHERS. A 
good wash sink is a very important part of the 
dairy equipment. The old-style wooden sink is hard 
to keep clean and is being rapidly replaced by the 
metal tank type. A round- bottomed sink is 
especially good for washing 




Fig. 222. 



A good metal double wash sink with bottle 

brush operated by a fool treadle 



milk cans. If it contains a centre partition, one side 
can be used for washing and the other for rinsing. 
Such af tank costs somewhat more, but really 
serves as two sinks, and is very economical and 
serviceable. 

A small number of bottles may easily be washed 
with a regulation bottle brush, but if 100 or more 
are to be handled daily a foot power-washer (Fig. 
222) will be a great time saver. For still larger 
numbers of bottles a power-driven washer run by 
steam turbine, belt, or electric power, is desirable. 



Farm-made apparatus for pressing cheese (see p. 
223. "5) 



Fig. 224. A triumph of modem invention in spray machinery. A horse-drawn, engine-driven machine covering 



CHAPTER 13 

Machines for Spraying Crops 

By P. F. Rockwell, (see Chapter 11). The greatest development of spraying apparatus has been along the lines 
of vegetable and fruit growing activities, and it is these to which Mr. Rockwell has given a large share of Ms 
attention. As in the case of the garden implements he describes in an earlier chapter, his statements and 
recommendations are invariably based on personal practical trials and experiences. That he is equipped to put 
his ideas in interesting, convincing form has already been proved by his books which include "Around the Year 
in the Garden," "The Key to the Land," "Vegetable Gardening". "Gardening Indoors and Under Glass," and 

Others. Editor. 



SPRAYING lias become, during recent years, an acknowledged factor in the 
successful culture of many of the most important crops of the farm, garden, 
and orchard. Many of the large growers would sooner think of attempting to 
get along without their harrows or cultivators than without their spraying ap- 
paratus. Spraying is coming into such universal use, not only because it is a 
protection against possible loss from insects and disease, but because it in- 
creases profits, in normal as well as in exceptional years. (For detailed direc- 
tions as to when and how)to spray, what to use for different pests, etc., see 
Vol. JI, Chapters 32, 33, 34 and articles on special crops.) 

Wonderful advances have been made in the apparatus for spraying of all kinds, 
from the smallest hand sprayer to the largest orchard outfit. This has made spraying a 
much less disagreeable task' than formerly, and, more important, it has made it much 
more certain and effective. It has also greatly decreased the cost of applying the spray 
material. The cost of spraying, hofiffer, wiggl is,^^r all, the factor which will 



determine whether it is a profitable 
the efficiency of the spraying macrffie. 
solely by large capacity. A 2-row n 
use than a 6-row 
few years' use 



The requisites 
of no matter what tyi 
liability, good pressu | 
venience, and facility 

Reliability. This 
any machinery, is 




olgjvj||£lepend very directly upon 
Ifjjgliiciency is not determined 
M iikMejimorking will be cheaper to 
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fssibility, con- 
IfeJ&jirs. 
IJimportant with 



the completion of the work on timev 
is more important in spraying than I 
any other farm operation — depeng 
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Good pressure. The results of spraying depend 
directly upon the thoroughness with which the 
work is done. A steady, high pressure that will 
break the spray up into a fine mist, reaching every 
part, penetrating crevices, and adhering when 
larger drops of the spray would merely strike and 
roll off or run together, is absolutely essential for 
good work. A constant, even pressure, as well as 
high pressure, is of equal importance. 

Accessibility. The best of pumps will have to be 
cleaned and regulated occasionally, and wall 
sometimes need repairs. Construction or design 
which will admit of such work being done quickly 
and easily is of great importance. A sprayer that 
requires a machine-shop equipment to get at its 
interior is not a good pump to have to depend 
upon. The working parts should not be made 
accessible, however, at the cost of risk either to the 
operator or to the machinery. Working gears and so 
forth should be inclosed or protected by guards so 
that they will be "foolproof; and the whole 
apparatus should be protected by screens, side 
curtains, or similar guards to prevent the 
possibility of limbs, broken-off twigs and so forth 
from getting caught in any of the working parts. 

Convenience. Time is an important element in 
spraying, because it affects not only the cost, but 
also the results, of the work. A spraying equipment 
should be such that the work can be done as 
expeditiously as possible. Small things count. A 
hinged tower that can be folded down, instead of a 
rigid one; an equipment of tools on the spray rig 
for making all adjustments and slight repairs; angle 
or other special nozzles carried with the outfit; a 
rig that will turn short, but with the centre of 
gravity low down, so that there is no danger of 
tipping over; an adequate supply of such extra 
parts as are most likely to wear out or give way, 
sucli as washers, gaskets, hose connections, and so 
forth; in a power machine, a good, reliable engine; 
a tank that can be conveniently filled, but will not 
slop over when it is full — all these things, and 
many others, are minor points perhaps; but in the 
aggregate they make a 
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Fig. 225. Spraying melon vines with double nozzles on two lines of hose, the 
machine being of the horse-driven traction type. 



•great deal of difference in the actual efficiency of 
the outfit in use; and they should be borne in mind 
when selecting a machine. 

Repairs. After determining the type of machine 
best suited to your purposes, get the best of that 
kind there is to be had. You may find a wide range 
in prices, but in spraying equipment, if anywhere, 
"the best is the cheapest." Many of the materials 
used in spraying are highly corrosive. A brass tank 
or brass working parts may be more expensive 
than those of some other metal, but the additional 
expense will pay in the long run, because the 
weakest part of the machine will be the one to 
determine its working life. 

Good modern spray machinery is made to give 
long, reliable service without constant tinkering 
and repairing. When it finally gives out it is 
generally worn out and should be replaced. But 
even a good machine sometimes needs repairs in a 
hurry. It is well to buy your equipment, therefore, 
from an established concern from which you can 
always get advice or repair parts without any 
trouble. Other things being equal, buy the machine 
for which you can get this sendee in the shortest 
possible time. 

These general principles apply to all spraying 
equipment, and should be taken into consideration 
when one is making a selection of any kind of 
spraying apparatus, from a hand syringe to a high- 
powered orchard outfit. 



General Types of Sprayers 

With the very wide variations that exist in the forms, sizes, and mechanical 
construction of pumps for many different purposes, the simplest basis on which to make 
a classification of the different kinds of pumps is the kind of power by which they are 
operated. There are three general types: those worked by hand power; those driven by 
traction from the wheels of the rig on which they are mounted; and those driven by 
engine power. 

The power-driven outfits are, of course, the most expensive, but their capacity is so 
much greater that they are coming into more and more general use, even for those 
purposes for which the other two types have been generally used. The traction type has 
the disadvantage of being more uneven in the pressure supplied than either of the other 
two, and it is on the whole more likely to get out of order. 



146 FARM KX'nVi 



FDOF a»tf.N}«. 




Fig. 226. A power sprayer suitable, and indeed essential, for large commercial orcharding operations. A tower can 
be erected on it for reaching tall trees 



Frequently outfits of this type cannot be used under unfavorable conditions, such as on 
wet ground or over steep grades, where either of the other types could be used. Where, 
as is usually the case, there is a good deal of other work for a small engine on the 
farm, the spraying-outfit engine can be used for that purpose and need not be charged 
up entirely to the spraying equipment. 

The disadvantage of the hand-operated pump, compared with either the traction- or 
the power-driven type is, of course, that it is either very limited in capacity or will 
require the services of an extra man in addition to the applying of the spray material. 
The larger hand outfit now, however, is entirely practical and good for commercial 
work, where the amount of spraying done is not too great. It can be utilized for many 
purposes, being readily adapted for work in the orchard, on garden or field crops of 
limited area, and for spraying, disinfecting, and so forth. 

Another general distinction among pumps of various kinds is based on the manner 
in which the spray material is applied — whether by compressed air or directly by the 
force of the pump. The former method is more flexible and gives a more constant and 
even pressure; and it is under more accurate control, with less danger of breakage, if 
anything goes wrong. Both types, however, are used successfully, and neither is best 
for all purposes. In small hand sprayers, the compressed-air type has the advantage of 
allowing the pumping to be done in advance of the actual spraying, so that one's 
whole attention can be given to the latter while the material is being applied. 

Outfits for Orchard Spraying 

Orcharding, like the growing of any other commercial crop, is being done on a 
larger and larger scale. Spraying in commercial orchards is done mostly by power- 
driven outfits of 100 to 250 gallons capacity. The size of the orchard is not the only 
factor in determining which size of tank will be the most economical to use. On hilly 
or rough land, a tank of relatively small capacity, when full, may be all that a pair of 
horses can handle. Here, as in selecting the make of your machine, it is important to 
get one that will keep vj or king. Delays and 
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breakdowns are expensive; and the bigger the machine, the more expensive they 

are. _ 

Where spraying is one of the important operations on the farm, it will pay to 
have the spraying rig complete in itself, rather than to have to depend on using 
another wagon gear. Spraying outfits can be bought, however, that are mounted 
on a substantial base, ready to use on a farm gear, where that 
seems desirable. One of the handiest outfits for a moderate-sized 
orchard is a small engine pump and tank mounted as a unit on a 
platform which can be slipped in to a suitable farm wagon, or placed 
upon a flat truck. Some of these outfits are designed to work with- 
out even being secured to the wagon in any 

way; but, of course, bolts or lag-screws, to pre- 
vent possible slipping on hillsides or rough 
ground, will be only a reasonable precaution. 
Such outfits may be had to carry 50 to 100 gal- 
lons of spray, and weighing, complete, 500 to 
700 pounds. An outfit of this kind, especially if 
there is available a suitable place to store it 
during the periods when it is not in use, so that 
when wanted it may be let down on the wagon 
body by means of a block and tackle, makes 
an ideal i- or 2-man outfit for the small or- 
chard. While it costs a little more than a hand 
pump and a barrel outfit for a wagon or cart, it 
has several times the capacity, will save one 
man's time, and is thoroughly practical in every 
way. 

For the home orchard or the small commercial orchard of only 
a few trees or few acres, where it is often operated in connection with 
poultry or intensive truck gardening, a barrel-pump sprayer is the 
most economical and will answer its purpose. One of the objections 
to this type of sprayer is that the small quantity of material carried 
makes it necessary to come back to the base of supplies very fre- 
quently. Even when only a 1 -horse cart or wagon is used for trans- 
porting the spray outfit, much of this wasted time may be saved by 
carrying i or 2 extra barrels of the spray material with tight covers along with 
the barrel with which the spraying is being done. When this extra supply 
is needed, it can be simply siphoned into the barrel into which the pump of 
the spraying outfit is attached, care being taken, of course, to keep it agitated 
while it is being drawn off, so that the mixture will remain uniform. With an 
outfit of this kind, at a very low, initial cost, two men will cover a great many 
trees in a day's work. 




Fig. 227. Popular types of nozzles: a 
and b single and double Vermoreis; c 
bordeaux; d a recent improved 
development. 




Fig. 
Extension 
for or- 
chardspray- ing, 
one of bamboo, 
the other of 
metal with 
sliding grips 



Equipment for orchard work. The larger 
spraying outfits are usually equipped with an 
elevated platform A or stage with a substantial 
railing around it, to enable the men who are 
handling the hose to be in a better position to do 
their work, to reach the tops of tall trees, and to 
save spray material. Under some conditions, 
however, ,the spray tower may not be needed, or 
may even be in the way. It should be easily 
removable, and, in the most convenient type of ap- 
paratus, it is hinged on one side, so that it 



may be folded over for going under large limbs or 
wires on the road, farm gateways, and so forth. 

One of the most frequent causes of annoying, 
awkward, and costly delays in spraying is worn- 
out or dried-out hose and hose connections. An 
ample supply of all the minor repair accessories — 
hose fittings, washers, connections with bands, 
etc. — should be carried along with the machine. 
Also, a lead of hose should be kept available in 
case of accident. With the high pressure used, 




Fig. 229. Barrel r>prn 
pump, an excellent a 
round farm outfit, partly 
cut away to show agitators 



and the strenuous treat- 
ment necessary in spray- 
ing, one can never be 
sure when a hose is go- 
ing to "go." 

For most orchard 
work, extension polesfor 
use in connection with 
the hose are required. 
These are made either of 
steel or of bamboo with 
an inner tube. The for- 
mer, with adjustable 
7 wooden hand grips, are 
coming into more gen- 
' eral use. Drip guards, 
formerly used and re- 
commended for the operator's comfort are be- 
ing rendered unnecessary by improved pole 
construction and materials. Special strainers 
for filling the tanks may be had for most out- 
fits and are well worth their price in time saved 
both in excluding foreign matter from the 
tank and in preventing clogging of the nozzles. 
Where there are large acreages to be taken care 
of, a pump for filling the tank will be a paying 
investment; for even a slight delay at each 
trip, this point will cut down the day's work 
from a tankful to several tankfuls. 

A new system in orchard work uses a nozzle 
which throws one big sheet of mist for 15 feet or 
more, so that fruit trees of ordinary size may be 
covered clear to the top branches from the ground. 
It enables one man to apply as much spray as two 
or three could with the ordinary pole-and-small- 
nozzle equipment. A good-sized tree can be 
covered in half a minute. The spray "guns" may 
be used singly or in pairs, and if desired, in 
connection with the regular spraying apparatus. 
Any one interested in getting a new orchard outfit 
would do well to investigate this new system and, 
if possible, to see it in actual operation before 



FARM 

KNOWLEDGE 

he decides 



to purchase the standard spray 
equipment. 

Another type of the power sprayer for orchard 
work is the compressed air sprayer in v/hich only 
the air is carried with the outfit, the engine and 
compressor being located at the central point, 
where the tank is filled. Where it is possible to get 
air under sufficient compression without going to 
too great an expense, this system has some 
advantages, especially in very hilly orchards, or 
where the work is being done on a very large 
scale. The weight of the outfit to be transported is, 
of course, very much reduced, and therefore more 
of the spray material can be carried. The danger of 
breakdown or injury to the equipment in operation 
is also much less. The equipment, if used, should 
be such as to make it possible to keep up the 
pressure required for good work until all the 
contents of the tank are emptied — a petering out 
of air pressure means poor results. Under the right 
conditions, the work done is as good as by the 
regular equipment. It is merely a question of 
which will pay the best, and that depends 
principally on local factors. 




Fig. 230. Wheelbarrow type of hand sprayer suitable for whitewashing as 
well as crop spraying. Tank can be removed and barrow part used for other 
farm work 



Spraying Equipment for Small Fruits and Field Crops 

For spraying field crops, small fruits, vineyards, and so forth, the traction 
type of sprayer is used more generally than either the engine-driven or the hand- 
power type. Spraying of this kind can be done 
automatically at a uniform rate of speed, and the 
traction-power is, therefore, sufficiently steady to 
answer the purpose. With machines of greater 
capacity, and the recognized necessity of using 
high pressure to get a mist spray, traction as a 
source of power becomes less practical and is being 
gradually replaced by lightweight but highly 
efficient gasoline engines. 

Much of what has been said in regard 
to orchard outfits applies to the equip- 
ment for field sprayers. The main tilings 
in selecting a pump for this purpose, 



Fig. 231. A 
knapsack 
sprayer in which 
the pumping is 
done by means 
o £ the sliding 
handles on the 
exten- tion rod 
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are to make sure that you are getting a practical, substantial 
pump, and to obtain an equipment in the way of spray 
arms, nozzles, and so forth, that will be exactly suited for 
the purpose for which you wish to use it. In this connec- 
tion, it should be kept in mind that for most crops it has 
proved most effective so to concentrate the nozzle fire that 
it will strike the row or crops from the side or even at an 
upward angle as well as from the top. This is especially 
true in the case of fungous diseases and of such insects as 
the melon louse, which congregate on the under surfaces 
of the foliage. With the increased pressure obtained in 

using an engine-driven sprayer for field work, however, re- fig. 232. a convenient and 
suiting in a fine spray or mist that completely envelops the popular knapsack sprayer- 
plant, it is not so necessary to have part of the nozzles ar- 
ranged for going sideways or at an upward angle. In fact, in the latest type 
of power field sprayers, there is no attempt to hit the individual rows with the 
spray. The nozzles are so arranged that the entire area covered, some 25 feet in 
width, receives a dense, foggy spray under high pressure which penetrates to all 
parts of the plant (see Fig. 224). The engine upon this machine may be used to 

operate other portable farm machines such as potato diggers, 
binders, etc. There is little doubt that the power sprayer 
will replace the traction sprayer for field operations, where 
planting is done on a large scale. 

Hand-power sprayers. The hand-power sprayers, 
while not practical for work on a large scale, are, however, 
of the greatest use for taking care of small patches of truck 
of various kinds, garden crops, and fruit trees, for home use, 
and the spraying and disinfecting of animals and build- 
ings. A small hand sprayer has its place in the regular 
fig 233 To which an ex- equipment of practically every farm. Unfortunately, such 
tension rod can be attached poor care is taken of these small machines that usually they 
u°nrd A urTareofiUv A sorthe wear out within a few years, not from use, but from neglect. 



There are, in general, 4 types of these small 
sprayers: (1) the bucket or ordinary force 
or suction pumps; (2) the barrel sprayers 
which are very similar, on a little larger scale, 
but are of large enough capacity to be of 
practical use for commercial field crops or for 
orchards of small acreage; (3) the knapsack 
sprayers, which, while of small capacity, are 
readily portable and are useful in small market 
gardens and about /frie^ place generally; and 
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hand and yet have enough capacity to be of 
practical use for commercial work. Some 
sprayers of this type have been equipped with 
traction drives from the front wheel and, under 
good conditions, are practical for field work. 

For the very small place, for use in the green- 



house and frames, and 
where a few hens, or a 
cow or two are kept, 
the simple small hand 
sprayer, with glass or 
brass tanks, with a 
capacity for a quart or 
so of spray material 
are of real service; 
with these, as with 
any spraying 
equipment, however, 
it decidedly pays to 
get the best. There are 
very many of these 
small sprayers on the 
market, very flimsily 
made of tin 




Fig. 234. With a good pump 
and nozzle the bucket outfit is 
satisfactory f°r work on a small 
scale. 
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Fig. 235. The smallest type of 
outdoor sprayer for either wet or dry 
preparations. 



and solder that will 
go to pieces almost 
before you can get 
them home from the 
store. There are a 
few, however, that 
are more substan- 
tially made, and, if 
used with care, will 
give years of service. 
Theyjwill cost two or 
three times as much 
as the makeshift 
affairs that are usual- 
ly offered for sale, 
but are well worth 



not only the difference in price, but' 
one may have in hunting them up 
ready to buy. The best of these spr, 
nozzle?;, v.-ith one of which the 
the leaves of vegetables o^ oi 
be reached. It is often wo 
sprayer of this kind on* 
place, for occasional 
attention to the first m 
before it would pay to 
Around the lawns and bo 
is especially effective since' 
operate it. By keeping flow 
free from insects and disease one 
protection to the farm crops as well. 
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Equipment for Dusting or Dry- Spraying 

Within the last few years, the application of spray materials in the form of dust or 
powder has been developed very considerably and is now being used b\T many large 
commercial&owers in place of the wet sprays. The saving in transportation, and in the 
application^ltr^se spray materials is, of course, very considerable. The gains now 
ethod, in actual field practice, are due both to the advances in the 
of the spray material, and to the equipment for applying it. It is 
redict that the dry or dust sprays will replace wet spraying to any 
h may quite possibly be the case. In orchard work the dust spray 
ces, proved as satisfactory as the wet, in controlling the codlin 
las been less successful against scab. As late as 1918 the cost of 
onsiderably the larger. Any one who is buying new spraying 
ell to investigate carefully the possibilities of this method for the 
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crops and the conditions he has to deal with. Many of those who have changed to the 
dry system seem to feel that they are getting just as good crop protection as formerly at 
very considerably less cost per acre. The principle, of course, is not new, and this kind 
of spraying has given good results on small areas for many years. 




Fig. 236. Four-row traction dust spray machine, convenient and highly 
efficient under certain conditions 
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Powerron the Farm 
ii 

¥N 1915, after a careful investigation, an engineering authority of national X 
prominence estimated that the power supplied by horses, mules, windmills, steam and 
gas tractors, and gas engines on fanns amounted to 23,905,000 horsepower. This total, 
compared with figures taken from the last census, represents 5,149,714 more 
horsepower than was then being used by all the manufacturing enterprises in the 
country! This suggests what power on the farm means. Yet it is only a partial 
suggestion, for, in the first place, it leaves out all water- and electrical-power plants; 
and, in the second place, the use of power on farms has increased tremendously even 
since the above estimate was made. 

The chapters that make up this part of Farm Knowledge undertake to explain some 
of the principles of power and its application to farm needs; and also to describe some 
of the means by which it can be created and utilized to increase the farmer's efficiency, 
his productive ability, and his chances for success. What he has already done in this 
direction has helped greatly to increase the Nation's per capita productions of staple 
crops, sufficiently, indeed, to balance the steady decrease in the number of persons 
engaged in agriculture. 

Yet even more may confidently be expected in the future. Dr. B. T. Galloway, of the 
U. S. Department of Agriculture, once said: "The farm of the future will so utilize 
modem labor-saving devices and efficiency methods that human labor will be reduced 
to a minimum and the farmer and his children will have time and opportunity for and 
means of living a satisfactory life." Perhaps the following verses, published in the 
Kansas City Star, will ere long express as much of truth as they originally did of humor, 
and refer as accurately to other sources of power as they do to the undeniably versatile 
tractor. — Editor. 




The tractor on the farm arose Before 
the dawn at four; 

It milked the cows and washed the clothes, 
And finished every chore. 

Then forth it went into the field Just at the 
break of day; 

It reaped and threshed the golden grain And 
hauled it all away. 

It plowed the field that afternoon, 

And when the job was through, 

It hummed a pleasant little tune And churned 

the butter, too: 



And pumped the water for the stock, 
And ground a crib of corn; 
And hauled the baby round the block 
To still its cries forlorn. 

Thus ran the busy hours away, 
By many a labor blest; 
And yet when fell the twilight gray 
That tractor had no rest. 

For while the farmer, peaceful-eyed, 
Read by the tungsten glow, 
The patient tractor stood outside And 
ran the dynamo. 
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Power Machinery on the Farm 

By R. P. Clarkson, Professor of Engineering, Acadia. University, Nova Scotia, since 1912, and before that, 
Assistant Manager, Worcester (Mass.) Boiler Works; Designer of Special Machinery, United Shoe Machinery 
Co.; Instructor in Mechanical Engineering, University of Vermont; Examiner of Patents and Electrical 
Engineering Expert for the U. S. Government; and Consulting Engineer of various engineering projects, 
agricultural and otherwise, in Canada and the United States. Notwithstanding this extensive experience along 
technical engineering lines, Professor Clarkson has given much time to the study of the application of 
mechanical and engineering principles and methods to practical agriculture. He has spent a good many summers 
on farms and for a number of years has answered engineering inquiries from readers for the "Rural New 
Yorker. " He has also contributed many papers to other farm journals and is the author of "Prac tical Talks on 
Farm Engineering." * Consequently his contributions to "Farm Knowledge" reflect an understanding of just 
what farmers want to know and in just what form they want to have their questions, answers or unfamiliar 
subjects presented to them. — Editor. 

Some Mechanical Terms and What They Mean 



SUCH terms as energy, work, and power are so frequently used in the following 
chapters that a brief statement of their exact meaning is necessary. 
Energy is capacity for work or ability to do work. Coal has stored-up energy — 
capacity for doing work by heating water and changing it to steam by means of which 
huge engines may be operated. Gasoline, gunpowder, dyn ami te, the wound-up spring 
of an alarm clock — all have the same stored-up energy ready for use when released. 
This type of energy is called 'potential energy, the term "potential" in this connection 
having exactly the same meaning as when we speak of "potential" life in the tiny seeds 
or the "potential" value of a great organization or a great idea. 

On the other hand, the falling weight of a pile driver, the cannon ball flying rapidly 
through the air, the kick of a mule, the wind and the swiftly rushing stream all have 
energy due to motion. They represent tremendous forces — not stored up, but actually 
being exerted. This is kinetic energy. All potential energy must become ldnetic before it 
can be utilized, just as a gold dollar must be spent before it is of real value. Stored in 
the pocketbook it represents "potential" buying energy, but it cannot purchase anything 
until actually put into circulation. 

Work is done only by expending energy. Lifting a weight, hauling a loaded cart; 
the action of the brakes in bringing an automobile to a stop, the action of steam or of 
the gasoline explosion on an engine piston — each of these represents the effect of a 
force acting through a distance. While we ordinarily say and assume that work is done 
whenever effort is put forth, technically and in the sense of the following chapters, 
there must be motion when work is accomplished. The force acting must act through a 
distance. If, for example, a horse pulled strenuously on a load without moving it, he 
might exhaust himself through the effort 



* Doubleday, Page and Co., Garden City, N. Y. $1.20 net. 

152 



POWER AND POWER MACHINERY ON THE FARM 






Fig. 237. Pulleys enable us to do heavier work than we otherwise could, but the greater the gain in 
force the greater the loss in time and distance. Thus in a, a 5-pound pull will lift a 10-pound weight, but 
10 feet of rope will have to be pulled to lift it 5 feet; in b the pull and weight are equal, the pulley being 
merely a convenience; in c a pull of 10 pounds will lift 70; in d a pull of 10 pounds will lift 60; in e a 4- 
pound pull will lift 16. 



put forth, yet in the tech- 
nical sense no work what- 
ever would have been 
done. If the load moves, 
the work done is the aver- 
age pull measured in pounds 
multiplied by the distance 
the load moves in feet. It is 
expressed as so many "foot 
pounds" of work. 

Power is the rate of 
doing work. Here the ele- 
ment of time enters in. A 

2-horsepower engine will fill any silo if you give it time enough, but a 15 -horsepower 
engine will fill the same silo in much less time. The amount of work done per 
second, per minute, or per hour measures the power of any machine. Here is the 
reason for the difference in size between the stationary farm engine and the 
automobile engine capable of exerting the same power. The stationary engine 
is of slow speed, so that the piston moves through a comparatively short distance 
in a minute and each explosion represents considerable force requiring large and 
heavy construction. The automobile engine, on the other hand, is a high-speed 
machine with less powerful explosions, occurring much more often. Its piston 
moves through a much greater distance in a minute; hence it may be made small 
and light. Both engines do the same amount of work in a minute, if operating 
at the same horsepower, only the smaller engine does a little at a time and does it 
oftener. 

Work, as mentioned above, is measured in foot pounds. Multiply the force 
in pounds by the distance in feet through which it acts and the result is the work 
done. In raising a weight of 12 pounds 2 feet from the ground, the work done 
is 24 foot pounds. If the average total pressure of steam on the piston of a steam 
engine is 500 pounds and the length of the stroke is 2 feet, 1,000 foot pounds of 
work are done* every stroke. If there are 150 strokes per minute, the work done 
per minute by the steam on the piston would be 150,000 foot pounds. 

Power is measured by the amount of work done per minute, the unit being 
33,000 foot pounds per minute or 1 horsepower. This number 33,000 is merely an 
accepted standard and does not represent the power of an average horse, although 
at one time it was thought to do so. In the engine spoken of above, the work done 
per minute by the steam on the piston is 150,000 foot pounds. _ As 33,000 foot 
pounds per minute represent i horsepower, this engine has an input of a little 
more than 4| horsepower (150,000 divided by 33,000 equals 4- A ). 

Some of the input (total power) of every machine is used in running the ma- 
chine itself, largely in 
■^ mm ti r^ s overcoming friction and 
in moving heavy parts. 
For example, in the en- 
gine above probably i 
horsepower is required 
out of the 4?, to operate 
the engine. The remain- 
ing 3 i horsepower 
would 

Fig. 238. Types of pulley combinations. In a, a pull can lift three times itself; in b, six times itself; in c, be available for opera- 
five times itself; in d, seven times itself; and in e, eight times itself. tlll^ 3. SciWIIlill Q Sllti^C 
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other piece of machinery around the farm. Thus the engine is not 100 per cent 
efficient. The engine gives the value of only V2 horsepower output for every 4£ 
horsepower input and has an efficiency of nearly 78 per cent, which is found by 
dividing the output by the input (3 J divided by 4* equals .78 multiplied by 100 equals 
78 per cent). 

Efficiency of machines. No machine known has 100 per cent efficiency. Every 
machine has to have more power put into it than it delivers, whether water wheel, 
electric generator, steam engine, potato digger, pump, or other apparatus. Some 
machines are more efficient than others, usually because of better design and better 
workmanship, not because of any difference in the process which goes on within the 
machine. Some processes are extremely inefficient, and so we think of the machine 
itself as being inefficient. An instance is the steam engine. Without doubt 80 to 90 per 
cent of the power exerted on the piston by the steam is delivered to the driving pulley; 
that is, a well-made, carefully designed steam engine has an efficiency equal to that of 
most well-constructed machinery. As a means of getting mechanical power out of 
steam, however, it is inefficient, for the process which goes on inside the engine is 
astonishingly wasteful. The steam contains a certain amount of energy when it enters 
the engine, but it still contains much of that same energy when it is finally exhausted. 
The engine is able to use but a small part of the steam's energy, but what it does take is 
usually delivered with but little loss'to its driving shaft. 

However, the efficiency of any machine is not necessarily the most important 
factor in its value or importance. Many machines could be made more efficient by 
refining them; but the refinements would cost so much that the added value of the 
output would be much less than the interest charge against the investment. The real 
desirability of any machine must take into account both its cost and its efficiency, and 
a nice balance between the two must be preserved. In most cases dealing with farm 
machinery and power, the first cost as well as the operating expense is a deciding 
factor. Increased efficiency at extremely high cost is desirable only in rare instances. 

Simple Machines for Increasing the Power of Men and Animals 

The work that a man can do armed only with a simple machine, such as a crowbar, 
a winch, a block and tackle, or a lifting jack, is surprising to people not familiar with 
these tools. It is quite true that a man's strength cannot be increased by these machines 
nor by any form of machinery. He can do only just so much work anyway; but various 
devices, including levers, pulleys, inclined planes, etc., enable him to exert his force, 
in such a way that it is multiplied. Tests have shown that a well-developed man can 
deliver about one eighth horse- 




FIG. 239. A stump puller worked on the horse-sweep principle illustrates the use of both the lever and the 

pulley or wfndlass 



Under stress of war conditions, farming sometimes returns to prehistoric conditions and methods. This is an 

actual farm scene as photographed in France in 1917 




The upper picture shows what sometimes has to be done; this one shows what inventive genius and 
mechanical skill have developed for use under more favorable conditions 



Man Power Is no Longer the Most Abundant and Cheapest Form for Farm Use. It Must Be Conserved in Every Possible Way 
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Natural power, such as that from 
wind, water, and the heat of the sun, 
is the most abundant, but not always 
the cheapest or most efficient. 



mm- 



Horse power is reliable, flexible under varying conditions and does hot require mechanically trained 
operators. Its greatest disadvantage is its overhead cost 

The Farmer's Power Supply Is Safeguarded by the Fact That if His Engines Break Down He Can Fall Back on Naturai 

Sources in the Emergency 
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power continuously, but that for a minute or two he can put forth something more than 
half a horsepower. l-jl 

Suppose, for example, he develops one fifth horsepower, that is, does 6,600 foot 
pounds of work per minute on a machine, say on a lifting jackscrew. The jackscrew 
does no more work Mi its part than he does. However, the man may exert a force of 
only 66 pounds through a distance of 100 feet in pushing the bar around, while the 
jackscrew may raise^he weight on it only 2 feet, ir which case it will have lifted with a 
force of 3,300 pomps — far more than the man could have exerted. The object of the 
jafclssprew, the crowbar and otfjttflimilar helps is, t len, to multiply the force that can be 
exerted on:-; any objfcqtt4n^u€^^ ; ;Gase the distance through which such object can be 
moved in '^^iy^n tjmg is alwayS|%e^JhflrTif the for ;e could be applied directly. 



t( j ; 

The lever. Suppose cjf large stoiie isjo be moved. 
It cannot be lifte/l ydire.ctly and.,: aj crowbar is 
necessary. This is wuf/inrthe position shown in Fig. 
240 w ith the fulcrum' placed just as near the load as 
possible. Why? Because, as. a result, less force is 
required to lift \hJ load-. I lie work done by 




Jh^man ajVone end of the bar, that is, the force he 
• e\erts times the distance through which- '" 




the load lb I n <>u- theW>eep mt>xed thmtghly' 
the man add/ ^^hfegter^the distance the '"tdrftl is ' 
moved. ;Ta:'<l^lg^me pipgoHi^ii, :-li©.we vejr.. the- load 
ai-tned is Lie ile-j thaft tiie*"Toictf e\eited 
.' . The mc-iined ^platre^ hi' nmn| forms- is. ajsa-a 
niachine wi-th vvhich ;we- ean perform .a task "Vt-'hifcli 
'wmild.be. loo much for .us unaideti, -Very tfgw ■/o'fjus-; 
could roll a barrel of sugar rtght •a^ ; trje-side"' i ©f- a' 
bruldtttg- ( feqm A' to'fi, Tig. .24.1>;^ui : nTOst l^&lis>, 
Could i"H 11 up .1 dope (;is^trottvt£t<*i Hi il il *vty 
not too sleep In eitM*,.ejse +he same..-a-mo.ttitt of - *. 
\\01k is leqimed. but m'ihfe first case ajjige foice * 
must be exerted thiough- 4 vhoit distance i \ Hi. 
while . in the "second IhedtstanQfi J 



is gretter, but the force required is correspondingly 
less. 1 1 most cases, distances over which to work 
are poetically unlimited whereas our strength is 
decidedly limited. 

Another way of lifting the barrel would be by 
means of a lifting jackscrew as already described 
above In fact, this machine is merely an 
adaptation of the inclined plane. To show this, cut 
out c f a sheet of paper a 3-sided figure 
bres ;nting an inclined plane. Wrap this paper 
llj'juni. a lead pencil or broom handle (Fig. 242), 
C ttia the edge B C lies along the pencil and the 
c gevi C overlaps itself. The edge AB now forms 
a t$SS? w thread around the pencil just like the 
wM® ig thread on a jackscrew. If you cut the paper 
gipSJit the distance A to C is just equal to the 
distance aiuuml the. biuuih handle, then BC is j} tst 
equal to the "pitch" of the thread, 



i 





r 42^H^:^B£^^ew^tffkfr u(ioD'^li?.iiicl^ed"j»Ian^ principle. (See te ;t) 

that is,itjve«fsfance*^e screw moves up or down in 
making l^r^olyti.Qn. Operating a jackscrew-; is, 
therefore,., like pfehljig- a load up ap- fneiine^i he 
less, the s-lepsij-ths Easier the task: In .choosing' a 
jacks ere w* -then, remember that- the less . the. p: ch 
for any given diameter! and the greater the diameter 
for any given pitch.- the easier the -jackscrew: will 
operate under a' loaif. because the shorter BC is 
compared with AC. or ibe longer, AC is if IK is 
unchanged, the less the incline or slope of ~k B. 
Further case i* uhTaini'd in-opgRtojHHi^fes^cw 
by using a long bar as a handle, since this makes 
use of the leverage principle, as discussed in the 
case of the crowbar above. 



Fig. 241. The inclined plane and what it does. (See 
text) 
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Simple pulley 



Pulleys. With a Be- 
rio:; of pulleys known 
as a block, a tackle;, or 
sometimes us a block 
and tackle, similar prin- 
ciples are involved. 
Almost unlimited mul- 
tiplication of force is 
possible by increasing 
the number of pulleys. 
A rope passed over a 
single pulley and pulled 
on one end will exert a 
similar pull on the other 
(Fig. 243j. To balance 
a 10-pound weight (W) a pull or force at P of 
10 pounds is needed. It makes no difference 
whether a pull of 10 pounds is applied at P or 
a weight of 10 pounds is hung there — in either 
case the weight (W) is balanced. Then the 
hook (A) supports 20 pounds with both weights 
on, and this strain would still be 20 pounds 
if a 10-pound pull were substituted for thjj, 
weight (W). v/EIG-HT 

This sugge^ts^3~w^y of multiplypg J *iorce. 
Suppose jkJ%s£^|f||J|iill ^OO^^M&rg^en 

^ "^^^ ^ 

to^ a force of 200 
pounds, the horse will exert a pull of 200 
pounds and we will be moving 400 pounds. 
For every foot the load moves, however, the 
horse must move 2 feet, taking up a foot of 
rope on each side of the pulley. Again, in 
exerting a large force 
through a short dis- 
tance a lesser force 
has to be exerted for 
a greater distance. 
A series of pulleys, 
either separate or, 
more often, in a single 
or double block, is 
used for the same 
purpose — that of let- 
ting a small force, act- 
ing through a long 
distance, move a 
large force over a 
correspondingly small 
distance. In Fig. 
244 (in which the 
pulleys in each block 
could just as well 
have been side by side 
instead of one below 
the other), a force of P 
pounds is being ex- 
erted on the rope. 
Then every part of 
the rope pulls on 
each block with a 
force of P pounds, 
whether P equals 10 
or 100. The lower LOAD 




Fic. 245. Pulley app!i';d to land-clearing operation 

block (A) is pulled on by 4 ropes so the whole pull 
on it is 4P and this is the load it wall hold. If the 
pull (P) on the rope is 100 pounds, then the pull on 
the lower block will be 400 pounds. The upper 
block (B) has 

5ropes (SI, 2, 3, 4, 5) each pulling P pounds on it, 
or all together pulling 5P pounds. If the upper one 
is held fast, the lower block will move only 1 foot 
for each 4 feet the end of the rope is pulled; if the 
lower block is fastened, the upper one will move 
only 1 foot for each 5 feet the end of the rope is 
pulled. 

The author is familiar with a tremendous job of 
land clearing done very rapidly by means of a rig 
like this. The block A w-as anchored to a large 
stump, the end of the rope hitched to an 
automobile, and the block B fastened to a wiiole 
group of young saplings, wdiich were yanked out 
of the ground at a very satisfactory rate. Of 
course, horses could be used in place of an 
automobile, but less speed wrould be obtained in 
clearing. 

The wheel and axle, especially in the form of a 
winch, a capstan, a horse sw'eep (Fig. 239) or a 
treadmill, involves the same principle as the lever. 
A leverage is obtained whereby a small force 
works through a long distance and in course of 
time accomplishes a large task. The horse sw'eep 
is made for any number of horses, even 12 or 15 
being sometimes employed. It is not very efficient, 
although satisfactory as a cheap method of getting 
a small amount of power for a considerable 
period. 

A treadmill is more frequently used to get 
power from animals. It consists of an endless 
apron carried over 2 cylinders and supported by 
rollers on a platform, the arrangement resembling 
a belt over 2 long pulleys. A shaft passes through 
one cylinder and from this power is taken to the 
machine operated, either directly or through' belts 
or gears. In such a treadmill the work done is the 
force exerted by the horse in lifting a portion of 
his w'eight up the incline. The powrer developed 
depends on the slope of the tread, the speed with 
w7hich the horse moves, and the friction of the 
machine (which is lessened as far as 



Fig. 244. Compound pulley 
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possible by careful and complete lubrication). 
For best efficiency and continuous action 
the horse should not travel faster than 2 or 
2h miles per hour. The slope of the tread- 
mill should not be greater than 1 in 4 (1 foot 
rise for every 4 feet of length) and this is 
very likely to overwork a horse unless care 
is taken to keep him at it for only a short 
time. A slope of 1 in 6, or 1 in 8 will enable 
an average horse to work a reasonable day 
without becoming overtired. 

At a slope of 1 in 8, a horse lifts one eighth 
of his weight and transmits this force to the 
apron at the rate he walks. If he weighs 
1,200 pounds and walks 2 miles an hour 
(176 feet a minute), he does X 176 
= 26,400 foot pounds of work per minute 
and so delivers four fifths horsepower 
continually. This is about the maximum 
rate at which a horse of this weight should 
be worked for any continuous period. Twelve- 
hundred-pound horses have been known to 
deliver 3 and 4 horsepower for short periods, 
while in a very brief, horizontal pull a 1,500 





Fig. 246. In this homemade power plant the dog continually ascends an 
inclined plane; but this, being movable, exerts a lever action around the axis 
of the .wheel the motion of which is conveyed to the grindstone by the rope 
belt. 



pound horse has been known to exert an effort 
greater than his own weight. The proportion of the 
power delivered by the horse available for useful 
work depends upon the efficiency of the machine; 
in most cases it should be from 60 to 130 per cent. 



Power Machinery on the Farm 

The great change in the condition of life throughout the country during the past 
century has been due in a large measure to the substitution of power and machinery for 
hand and animal labor. The growth in population and wealth is due mainly to this cause. 
Starting with the invention of spinning and weaving machinery, followed successively 
by the steam engine to furnish power and transportation means and methods to suit the 
changed conditions, every step has seemed to bring together and bind more closely the 
various sections of the country, to promote the standard of existence, and to make 
possible the great dern^e^^^^^^^^a^of the age. No better example could be given 
of the results of pow6r^^s^^flon' r t5riexisting conditions than the influence of the 
invention and marketing of 
community. Distance is remlbvM 
of the county are neighbo 

movements, whether for cdmrc Ij-cpd, industrial, or social betterment 

c 



saves cost, usually by perm 
expensive materials; or (4) i 



The real value of power 
apparatus by immediate returri"! 




tomobile and its effect upon the life of the farming 
" e country is but a part of the town, and all residents 
dy to join in the many neighborhood and community 



o^i i and Purchasing Machinery 

Recognizing the value d|p[^ ;r machinery, the problems which present themselves 
are: (1) What are the main jtffe ons or purposes of machinery? (2) What machinery 
will best serve me? and (3) WSi: <;an I afford to buy? An understanding of the true 
function of power machinery is a -epi <iid in any proper purchasing decision. All power 
machinery does 1 of 4. things :-j(4-) • t-saves time in accomplishing certain results, usually 
by permitting the application jo f j naler force or by allowing force to be applied in a 
more efficient manner; (2) it effort or force, usually at the expense of time; (3) it 



tffihg t le use of less expensive sources of force or less 
s a v^es Neither time, force, nor cost, but accomplishes the 
desired result in a neater, bitt£i. )r more desirable way than that possible with hand 
labor. 



lery. We are all too apt to measure the value of new 
"us in dollars and cents. Nothing is so 
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f 



liii 



Fic. 247. The treadmill (see also sketches at head 
of chapter) is a further adaptation of the inclined plane 
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certain as this to narrow our view- 
point and hinder our progress. A 
saving of time in accomplishing a cer- 
tain object may or may not result in a 
saving of cost, but frequently it will 
make all the greater the enjoyment of 
what one has. A saving in force may 
not result in a direct saving in money; 
but if it makes things easier to do. "it 
makes possible the doing of more things 
or the greater enjoyment of life while 
those things are being done. If the 
end accomplished is in any way better 
or more desirable than that which could be attained without power, it is worth 
while and should not be at once condemned because of its greater cost. 
Not only is the thing worth doing surely worth doing well, but the care and de- 
sire to do the thing well has a much deeper effect than can be measured bj* mere 
material standards. 

The real cost of machinery. In any purchase, several questions must be taken into 
consideration. In regard to the purchase price: (1) Does the price asked include all 
necessary attachments or accessories required to get the full benefit of the machine? 
(2) Is the machine better than some cheaper competing machine, or is it merely different 
or fitted with nonessential additions which the cheaper machine lacks? (3) If the 
machine is guaranteed, just what good is the guarantee; does it mean that defective 
parts will be replaced free, or that the machine may be returned and the purchase price 
refunded if the machine is not satisfactory; and is the guarantee for a long enough 
period so that the machine may be tried out under varying conditions? (4) Will the 
machine prove worth the purchase price? In answering this last question you must 
consider the result to be accomplished. Will the machine do the work you wish to 
accomplish with some kind of saving? — not necessarily some saving in cost, but one 
either in time, effort, convenience, or cost. 

Cost of machinery operation. The items of machinery operation are mam*. There 
is always the human element — the number of attendants necessary and, sometimes 
more important yet, the degree of skill or intelligence required of them. Obviously, if 2 
laborers may be replaced by 1 man, and that one must be a highly skilled mechanic, 
hard to get in the first place, and requiring a salary away out of proportion for the work 
desired, the apparent saving in attendance is not at all real. On the human side, 4 things 
must be considered: (i) How many men are required? (2) What degree of skill or 
intelligence is required? (3) How easy is it to secure men of the required standard in 
the locality and at the. times when the work is to be done? (4) To what extent will any 
other help or operations be affected? 



Outside of the human element, there are 
3things to be taken into account: (1) the material 
required for the machines; (2) the auxiliary 
machinery necessary; (3) the deterioration or 
depreciation in the machine as affected by its 
method of operation, foolproofness, complicated 
nature, and materials of construction. The 
materials required for operation will come under 
the heads of: (a) lubricants, (b) substance operated 
on, (c) waste, (d) fuel, and (e) upkeep material, 



such _ as paint or other coating, wrapping, 
packing, or repairing. For example, a water pump 
will possibly require under (a) both oil and grease. 
Under (b) it must be considered whether the pump 
is for sea water or fresh water, whether the water 
is clean or sandy or full of suspended matter, and 
whether it is acid or injurious in any way in its 
effect on metals. Under (c) there would be no con- 
sideration; while (d) would bring out the method 
of operation, whether by direct steam 
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action, by belted drive from some other source, or 
by direct connection to an outside motor or engine. 
Under (e) would be considered paint for the 

exterior, packings and washers for stuffing boxes N 
and valves, possible protection against unusual 
temperature changes, possible duplicate parts such 
as bolts, washers, nuts, valves, fittings, oil and 
grease cups, etc. 

The auxiliary machinery necessary would be for / 
1 of 3 purposes: (1) to drive or supply, power to the / 
machine in question; (2) to be operated by the 
machine in question; or 

"3)to supply some operating need of such machine. 
For example, the auxiliary machinery required for 
a mowing machine is (1) some driving power, such 
as a horse or tractor, and (2) a grindstone or emery 
wheel to supply an operating need, viz., the 
sharpening of the knives. This, in turn, requires a 
method of driving, a means of lubrication, and, 
usually, a water supply to the stone. 

'Depreciation of machinery. The depreciation of 
the machine should not be considered along with 
its repair. Depreciation is brought about by more 
than mere wearing out. An automobile, for 
example, after running its first thousand miles or 
so should be a much better machine, run more 
smoothly, have greater speed and flexibility, be 
more easily handled 

and better adjusted 
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Fig. 249. Lacing a six-inch belt. Fasten one end of lace down through C 
and up through D. Run the other (long) end alternately down and up through 
holes B, C, G, H, K, L, O, P, O, P, N, M, J, I, J, I, F, E, F, E, B, C, B, and A. 
The grain side runs on the pulleys. (This and Fig. 248, from Farmers' 
Bulletin 638) 
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Fig. 248. Lacing a three- inch belt. 
With grain side down, put one end of 
lace down through S and up through 
M; then lace other end as follows, 
passing downwards through the first 
hole, up through the second, down 
through the third, etc.: V, R, V, R, T, 
S, Y, X, Y, X, T, S, U. 



han when new, and 
yet its depreciation 
is a very heavy per- 
centage. Probably 
no other thousand 
miles causes greater 
depreciation, yet no 
other thousand miles 
does the car more 
good, if properly 
handled. Deprecia- 
tion really means 
change in selling 
value under condi- 
tions of forced sale. 
All farsighted men 
allow each year for 
the depreciation of 
their belongings and 
outfits and, in one 



way 
make 



or another, 
arrangements 



quired, the machin- 
ery may be completely marked off the books. 
Changes in styles or fashions, possible changes 
in law or in standards of living, new inventions 
which render the old machine obsolete — the 
knowledge of the possibility of any or all of 
these things causes every prudent man to 
charge up against operating expenses every 
year a more or less definite fixed percentage 
of the value of the machine, which is called 
"depreciation." This amount should be 
such that, if continued right along through 



the probable useful life of the machine, the whole 
sum charged up, together with accrued interest, 
would be sufficient to replace the machine. 

In most cases, the depreciation wfien a machine 
is new is much greater than for the same machine 
when 3 or 4 years old. Also, the percentage 
depreciation on a second-hand machine is not so 
heavy as on a new machine, not because of the less 
cost, but because of that peculiar psychology in 
men which causes them to consider a machine 
purchased from the original buyer much more 
desirable than when purchased from the second 
owner, yet there is no choice whatever between the 
second, third, and fourth owners. A secondhand 
machine is second-hand, whether it has changed 
hands once or a dozen times. This is particularly 
true of farm machinery as a general rule. 

Repairs. Repair of the machine, altogether apart 
from its depreciation, is a yearly item of expense. 
The more complicated the machine, the greater the 
repair bills and the more likely that delay will 
occur because of the need for getting a skilled 
workman to make the repair. The more nearly 
foolproof the machine is, the less the repair bill, no 
matter how skilled and intelligent the operator may 
be. Repairs are affected in various ways, for 
example, by the nature of operation, whether 
inspection can be made while operation is going 
on, whether quick shutdowns can be made in 
emergencies, and whether the load must be thrown 
on with a jerk or may be gradually applied without 
jar. Last but not least, the materials of construction 
affect the repair bills. Particularly is this true of 
any wearing part, such as a friction or rubbing 
surface, of any part exposed to undue heat, and of 
any part exposed to undue strain or shock. Such 
parts should be specially designed for their 
purpose, and the materials specially chosen to meet 
the condition existing. 
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Classification of Power Machinery 

Most of the machinery used on the farm is power machinery, particularly as the 
tractor invades more and more the province of horse and cattle. Yet all farm machinery 
may be classified under, perhaps, 4 heads: (1) machinery affecting land for crops; (2) 
machinery affecting the care of stock; (3/ machinery affecting the preparation of farm 
products for market or home consumption; and (4) machines affecting general living 
conditions on the farm. In Class 1 would be placed the tractor, plow, harrow, ditch 
digger, etc.; in Class 2, litter earners, milking machines, pumping apparatus, sterilizing 
machines, etc.; in Class 3, wood saws, harvesting machines, com shelters, cold-storage 
machines, etc.; and in Class 4, running- water apparatus, electric lights, heating 
apparatus, vacuum cleaners, dish washers, laundry apparatus, automobiles, etc. Most 
of these having been discussed in other chapters, it will only be necessary here to treat 
of two or three, such as the power ditch digger and the various pumps. 

The distinguishing feature of the modem farm is the inclusion in its machinery of 
some of the items of Class 4. The other apparatus is largely money-making. The 
machinery of Class 4 does more than make money: it makes life, helps to remove 
drudgery, and brings an amount of joy and happiness into the life of the farm 
housewife that is more than desirable — it is a necessity, a right which she may 
properly claim as a copartner in the operation of the farm as a business unit. 



Machinery for Crops 

One of the most important recent developments 
in farming is the growing adoption of the farm 
tractor on the smaller-sized farms. The tractor 
having been treated in Chapter 
6of Part I of this volume, only a few features will 
be mentioned here. Some of the advantages in 
particular may well be recapitulated. They include 
the low cost of maintenance when not in use; 
possible 24-hour use when desired; flexibility in 
operation in the field or for road hauling and as a 
stationary power plant about the farm, movable by 
its own power; low cost of operation per unit of 
work and, lastly, elimination, to some extent, of 
the labor demand at various seasons of the year. 

Agricultural machinery is taken up in detail in 
Part II, and the function of this article is merely to 
call attention to the different types of the same 
machine for different purposes. The small farmer 
must not, and cannot economically, have plows 
and harrows 




each specifically designed for special sendee 
in some part of his field. On the other hand, 
the big farmer, to achieve success, must have 
this sort of equipment. Each must consider 
all types; and, where 1 or 2 are sufficient, the 
right compromise must be studied out from 
an intimate investigation of all. 

Power ditching machine. A machine not 
in wide use, but which is extremely desirable 
where extensive ditching is done, is the power 
ditch digger. There are several types, all 
different in details, and, of course, in quality 
of workmanship. There are 2 functions 
which these machines have: (1) excavation 
to required dimensions, width, and depth; 
and (2) the delivery of the excavated material 
to some point on one side or the other or on 
both sides of the trench. A necessary feature 
of operation is the ability of the machine to 
propel itself forward as the ditch is dug. So 
far as the writer knows, in no type of digging 
machine is any provision made for filling in 
the trench. "Where this is desired, it is done 

with horse shovels, scrapers, and 
by hand shoveling. On the farm, 
the ditches are more often left open 
for drainage and irrigation purposes. 
■ The excavating mechanism is 
frequently a bladed wheel about 10 
feet in diameter, chain-driven, and 
pivoted on the end of an arm 
which moves up and down, hinged 
on the main body of the machine. 
This up-and-down adjustment per- 
mits the regulation of the depth 
of the trench and, also, a gradual 
start of operations from the ground 



Fig. 250. Gasoline-driven, caterpillar-tread ditching machine, showing digging buckets surface the wheel being fed slowlv 
around wheel at right, also apron and travelers for removing earth to side of ditch. ' ® ^ 





POWER AND POWER MACHINERY ON THE 
FARM 

into the ground to the proper 
depth, and feed of the wheel 
being regulated by the pro- 
pulsion of the whole machine 
forward. An engine, mounted 
on the body of the machine, 
is connected to a gear which 
is in mesh with a jackshaft 
on which a clutch is mounted. 
This clutcli is so arranged that 
the engine may be connected 
through a chain drive to the 
rear wheels to furnish power for 
propelling, or to the digging- 
wheel, through a chain drive, 
for excavation, or connected to 
operate both 
wheel and propulsion at the same 
time. 

The digging blades or shovels around the 
circumference of the wheel are bucket-shaped 
and so located as to retain the excavated material 
until, in the turning of the wheel, the buckets at 
the top are upside down and the material is 
dumped on to a canvas belt conveyor which 
passes through the centre of the wheel. This belt 
conveyor is arranged to dump the material on 
either side of the. wheel, as desired. If the 
material is wanted on both sides, as would be apt 
to be the case in a deep or wide trench, 2 belts, 
turning in opposite directions, are used. The 
speed of the machine is from a half mile to 2 
miles of trench per day, the trench being 4 or 5 
feet deep and 2 or 3 feet wide in one cut. 




Machinery Affecting the Care of Stock 

PUMPS. Power pumps are properly placed in 
Class 2, as affecting the care of stock, although, 
to some extent, overlapping class 4, if they are 
used for house water supply and, perhaps, Class 
1, when they are used for irrigation purposes. 
They are of 3 distinct types: piston, or plunger, 
pumps; centrifugal, or turbine, pumps; and rotary 
pumps. The differences between them are in cost, 
speed, efficiency, and space required. Both piston 
and turbine pumps will force water to any height 
met with in practice. Rotary pumps are not good 
for really high heads. While 




Fig. 252. Three turbine water wheels. In A the water enters at the centre, and is directed by the 
guides against the buckets of the outer wheel which it forces around before escaping at the edge; in 
B it enters from the edge and revolves the wheel inside, escaping at the centre; in C the casing is 
shaped to make the water act against the buckets all the way around, with a final thrust on the 
interior buckets (c) through which it escapes. 

piston pumps will operate at nearly the same 
efficiency regardless of variation in speed, 
turbine pumps must operate at high speed and 
any variation causes a large change in efficiency. 
Constant or nearly constant speed is desirable. 

Plunger pumps. These are of the same type as 
the usual hand pumps. A piston moves back and 
forth in a cylinder, on one stroke drawing in the 
water through a check valve and on the"next 
stroke forcing it out through a similar check 
valve operating the other way. These check 
valves operate in 1 direction only, so that the 
intake valve opens only on the suction stroke and 
the delivery valve opens only on the delivery 
stroke. In a double-acting pump, both sides of the 
piston are in operation, the stroke on one side 
drawing in the water through one set of valves, 
and the stroke on the other side of the piston 
forcing out the water through another set of 
valves. 

The speed of such pumps is usually low, say 
from 40 to 60 revolutions per minute on large 
pumps, and somewhat more on small sizes. The 
action is positive, the water being forced out 
against any pressure that the pump is built to 
withstand. 

This type of pump is most efficient, as it can 
be driven by any kind of engine; but it is being 
very widely displaced by centrifugal and rotary 
pumps because of the comparatively low cost of 
the latter. 

In some kinds of plunger pumps, used for city 
waterworks and boiler-feed purposes, the water 
plunger and a steam piston are connected together 
on a single piston rod, and the steam aicts 
directly through the pistons on the water. This is 
a sort of combination engine and pump; but the 
steam is not allowed to expand at all, only the 
initial pressure being used. This results, of 
course, in a great waste of steam. On this type 
there is no flywheel, and the speed can be 
regulated very nicely by means of the steam 
throttle. 

Another type of direct pump, with flywheel, 
has a steam cylinder arranged like a steam- 
engine cylinder, expansion of the steam being 
permitted. This is widely used for elevators, 
boats, and condenser purposes. 

The ordinary farm pump is operated by belting 
or gearing from some form of separate 



Fig. 251. Diagram to show working of single lift pump {a), and force pump 
with air dome to give a steady flow of water (6). 
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power machine such as an electric motor, gasoline 
engine, steam engine, or water wheel. 

Rotary pumps. Pumps of this type give about 
the same efficiency as centrifugal pumps under 
the same operating conditions. They may be 
operated' at low speed, are fairly positive in their 
action, are of low cost as compared with piston 
pumps, and take up very much less floor space. 
They are objectionable at high speed because of 
the noise they make. As compared with centrif- 
ugal pumps, they need not be regulated so closely 
in speed, a variation of 100 per cent not making 
much difference in efficiency. They take up more 
room than a centrifugal, and cannot be driven over 
700 to 900 revolutions, even in small sizes. 

A flat, circular casing contains 2 intermeshing 
impellers, each shaped like the figure 8. Each is 
on a separate shaft, and the two turn in opposite 
directions, being geared together, and the power 
being applied to one shaft only. The water is 
drawn in at one side of the casing and propelled 
out of the other. A variation in speed changes the 
amount of water delivered in about the same 
proportion. Rotary pumps are used in small sizes 
for light duty, where a cheap, dependable, variable 
speed, but positive-acting pump is desired. They 
are used only for force- pumping against a short 
head or low pressure, although, as ordinarily 
constructed, adaptable to heads up to, perhaps, 50 
feet or so. 

Centrifugal pumps. Centrifugal and turbine 
pumps are very much alike, the latter being a 
refinement of the centrifugal as regards the 
elimination of cross currents in the water within 
the casing. There are 2 essentials in each: (1) a 
casing of somewhat similar shape to the rotary 
casing, and (2) a single impeller of such a shape 
as to draw the water through the centrally located 
intake and force 




it to the circumference of the casing and out of 
the discharge opening. 

In the centrifugal pump the casing is spiral, 
like a snail';; shell, with the suction inlet at the 
centre and the full-sized discharge opening at the 
edge of the main part of the casing. There is only 
1 impeller, on a single shaft turning at a high 
speed. The action on the water is similar to that 
of a wagon wheel running in a rain-filled rut and 
throwing mud and water off the tire with 
considerable force. 

In the pump the force is directed; and a single 
purnp, properly designed, is capable of raising 
water to a height of several hundred feet with an 
efficiency of over 80 per cent. By arranging 
several impellers side by side in separate casings, 
1 impeller is made to deliver water to that next to 
it, and a greater range of usefulness is developed. 
Two, 3, and 4 such impellers are frequent, the 
pumps being called 2-, 3-, or 4-stage pumps, as 
the case may be. A stock type of 3-stage pump 
will deliver 200 gallons per minute against a head 
of 750 feet running at 2,500 revolutions per 
minute. Usually, however, the pumps are de- ' 
signed for a lift of about 125 feet to each stage. 

Centrifugal pumps in their widest field are 
found raising huge quantities of water shSrt 
heights. For irrigation and drainage purposes, they 
are especially valuable, single units raising up to 
100,000 gallons per minute for a lift of from 4 to 
10 feet. .They may be obtained in small sizes for 
ordinary farm use . and, where they can be driven 
at high and reasonably constant speed, they are 
most satisfactory and by far the cheapest, lightest, 
and smallest pumps that can be obtained. They are 
nearly automatic in action, having no valves and 
but few parts; their depreciation and wear are thus 
reduced to a minimum. The cost of centrifugal 
pumps runs from 12 to 15 cents a pound for the 
weight of the pump. 

Air compressors. In mans'- cases, the use of 
compressed air is very advantageous. In 
underground pneumatic tank systems, air 
compressors are almost essential. A small 
compressor for tire filling or for blowing pur- 
poses, where a blower or fan cannot be used and 
the jet of air is substituted, is frequently very 
handy. These compressors are usually low-speed, 
they operate like a single-cylinder piston pump, 
and are dependable. There is usually an unloading 
valve, to throw off the load automatically when the 
air pressure reaches any predetermined point. 
Unlike pumps, air compressors must have a water- 
cooling jacket, like that on the gasoline engine, 
because the action of compressing air creates 
considerable heat. Small compressors . cost from 
$30 to $100. 



Fig. 253. Spring-equipped grease cup (left); ordinary E grease cup in 
section and on a bearing (right) 



Care of Power Machinery 



In all types of pumps, as in other apparatus, proper and sufficient lubrication must be 
provided. Lubrication is the one thing which means a long life to any ma- 
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Fig. 254. The bearings are the centre of machine efficiency: a self-aligning 
bearing; 6 roller bearing; c plain bearing; d ball bearing (the balls fitting in 
the small openings in the centre plate); e split bearing (Ore. Bulletin, 133). 



chine. Without it, most machines will 
be ruined in a very few minutes of 
operation under load. It is particu- 
larly trae that the importance of lubri- 
cation be impressed on the farmer ^ 
operating power machine A , because, 
while ordinary farm machinery should 
be well lubricated at all times, it is not 
usually built so carefully and accur- 
ately that Jack of lubrication will cause 
immediate lisaster. With power ma- 
chinery, however, the careful fitting 
and adjustment of parts, the tremen- 
dous forces called into play, the very 
high speeds usually called for, and the 
special materials used, all require special 
care; and the first step in proper atten- 
tion is lubrication. 

Next to lubrication, care must be exercised by the operator to keep all nuts and bolts 
tight. Large strains develop, and vibration occur-s which rapidly loosens all parts. 
Periodical inspection during operation and a thorough tightening after every shutdown 
is desirable. 

Bearings. The features of all power-operated machinery which should be carefully 
looked into at purchase and carefully cared for afterwards are the bearings — the 
portions of the machine which hold the moving parts in place. They are all of plain, 
babbitt or similar metal, roller, or ball type. The plain bearings are usually carefully 
drilled holes in proper metal or hardwood, the moving part, which is usually a rotating 
shaft, being held in place by the material. Such bearings must be well lubricated. The 
babbitt bearing is a plain type lined with soft metal, so that the friction created is very 
slight. These bearings, also, require lubrication. In both of these types, the friction of 
the shaft turning in the bearings is a rubbing or sliding friction. 

Roller and ball bearings substitute rolling friction for the rubbing friction of the 
other types. This requires very much less effort to overcome it and eliminates a large 
part of the friction in any machine. These bearings are necessarily very well protected 
from dirt and dust, being packed in grease, which not only protects, but lubricates. The 
main objection to ball and roller bearings is their high cost. Ball bearings are especially 
adapted for end thrust conditions, whereas roller bearings are used particularly for 
radial loads as on axles and horizontal shafts. The diameter of the balls used varies from 
a very small size up to 1 inch on very heavy bearings. The rollers used most generally 
run from three eighths of an inch up to a half inch in diameter. The radial bearing in 
length should be from 3 to 4 times the shaft diameter. 

The difficult feature about all bearing settings is to get perfect alignment. To aid in 
overcoming this difficulty, a type of bearing called "self-aligning" is made, the main 
bearing box being pivoted in the frame so as to be slightly movable. 

Machine materials. A complete study of, or even a complete glance at, the 
multitudinous materials used in machine construction would fill many volumes. Steel 
and iron, with alloy metals, forni the most important group. Steel in particular has 
received a great deal of study. By combining very small amounts of various rarer 
metals, such as nickel, tungsten, and titanium, with steel, we get a tremendous increase 
in the testing strength of the steel and considerable 
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change in other characteristics. While ordinary .steel shows a strength of, say, 60,000 
pounds per square inch, alloy steels show up to 200,000 pounds per square inch and 
sometimes more. This permits lighter and cheaper construction. 

Steel differs from iron only in its purity and smaller percentage of carbon. Cast 
iron is pig iron cast in sand molds. It cannot be forged or welded. It is used for loads in 
compression. When a particularly hard, difficult surface is wanted, part of the mold is 
made of iron in place of sand and the cast iron runs against it, becomes chilled, and the 
surface gets very, very hard. 

Cast steel is cast iron with some carbon removed. It is more dependable and stands 
shock better than cast iron. Gears are frequently made from it. 

Wrought iron is almost the pure metal. It is easily welded and worked. Steel is, of 
course, easily worked, but is hard to weld except by the electric-welding process. 




Fig. 255. A portable wood-sawing outfit run by a stationary gasoline engine. With such a machine the fanner can get out his own lumber and often do a good 

deal of profitable -work for his neighbors 



I 



Windmills 



CHAPTER 15 




By Professor R. P. Clarkson (see Chapter 11+.) The windmill is so familiar an object on the farm that its 
importance, value, and needs as a piece of machinery are apt to be overlooked until a breakdown occurs. At this 
point the farmer may blame the weather, the mill itself, the makers, etc.; or he may have an awakening and see 
himself and his neglect as the real causes of the trouble. With knowledge of just what kind of a machine it is, 
what it does and how to care for it, he might have prevented the trouble in the first place and also assured himself 
of longer service from the mill. This chapter provides such knowledge . — Editor. 



' I 1 HE source of power to which the fanner has naturally turned in the past, 
aid to which he still rightly clings, is the wind. For ages wind power has 
been employed to drive the vessels of the sea, and for almost, if not fully, as long 
the windmill has been used for grinding grain. During the last decade or two, 
serious thought has been given by scientists and engineers to the project of using 
the force of the wind indirectly through the novel form of wave motors. Wind 
and falling water together with the tides and the heat of the sun are the four so- 
called "natural" sources of power to which, in ever-increasing degree, the minds 
of the power engineers are turning. Undoubtedly, the windmill, even in its most 
highly developed form, is the least efficient of all our power apparatus, while the 
hydraulic turbine is by all means the most efficient of our prime movers. Almost 
all inventions and changes in design and construction of our prime movers have 
but one aim — the increasing of efficiency. The increased utilization of water 
power and the study which that involves are responsible for the great advances 
shown in the modem turbine over the old grist mill wheel. The same amount of 
study has not, of course, been devoted to the windmill, and as a result the im- 
provement over the old-fashioned Dutch mill is not great. 

Advantages. The value of any source of power to the farmer is in direct ratio to (1) 
reliability;. (2) cheapness of installation; (3) cheapness and ease of upkeep; (4) 
durability; and (5) simplicity. In all these features, the windmill stands well. It is 
reliable in its action, and its general average of operation in any locality is a thing easily 
ascertained. It is cheap to install, its cost depending on what is desired. It requires but 
little care, and the upkeep cost is extremely low. Its life is long, if reasonable attention 
is paid to rust prevention. It is easily understood, and no part of the machinery is at all 
complicated or easily put out of order. 

A disadvantage in utilizing the breezes, as in all natural sources A lies in the 
continual variation in their intensity and direction, as well as in their complete cessation 
at times. The changes in direction may be momentary, if induced by surrounding local 
conditions; or they may be very decided, if due to the shifting of pressure centres and 
the resulting change in the point of the compass from which the wind blows. Modern 
mills are arranged to turn with the more decided shifts in direction, thus presenting at 
all times a proper surface to the wind action. So far as possible, an effort is made to 
avoid local effects by raising the fan portion of the windmill to a considerable height, 
and by placing the structure in a clear, open position. 
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field is, apparently, pumping; but it has many 
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from the old windmill in being made of steel, with 
a light turbine-shaped wheel, usually 10 to 12 feet 
in diameter, and never in the largest mills over 



Fig. 259. A small jumbo mill in Nebraska supplying a small 
hotel and stable, and which cost $3.70 (Cornell Countyman IV-4.) 
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while cypress is most favorably regarded in the 
South and Southwest. Metal tanks are 
occasionally of cast iron, but more often of sheet 
metal, either iron or steel. They cost nearly twice 
as much as wooden tanks. In both cases, care 
must be taken to keep the tank painted, clean, and 
tight. 

Wooden tanks are generally thought to be 
better than metal ones. They are easier to erect; 
they neither sweat nor rust; they do not follow 
temperature changes so readily; and they are less 
likely to freeze. As they cost much less, wooden 
tanks are much more common, even in the very 
large sizes. 

Whether the tank should be inside or outside, 
depends largely on local conditions. The inside 
tank is restricted in size, both because of the 
limitations of the space avail 



able and, also, because of its great weight and 
the necessity of making special provision for its 
foundation support. On the other hand, it can be 
more readily protected from freezing in winter 
and overheating in summer. The life of wooden 
tanks is found to be seldom less than 15 years, 
and it is frequently 25 years or longer. Under 
inside conditions, the higher figure may well be 
reached. 

Usually, the outdoor tower with tank is the 
most expensive construction. Placing the tank on 
the windmill tower is just as satisfactory, if a 
sufficiently high mil] be used; and the cost is less 
than for a separate tower or for indoor 
construction. Frequently, however, the height 
necessary to give water everywhere cannot be 
reached except by means of a separate tower. 
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er wheel in a 
stiff breeze up 
to, perhaps. 
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er or more 
for the larg- 
er. This is 
only suggest- 
ive, however, 

because in actual tests of 2 types of mills hav- 
ing wheels of the same diameter, operating in 
the same wind, one has been found to deliver 
twice the power of the other. 

The features that determine the desirability 
of a mill are: (1) ease of erection, handling, and 
aintenance; (2) stability and nature of foun- 
quired; (3) excellence of design as 
and pump; (4) regulation 
5)' efficiency as determined by size and output: 

ge, low towers, say 40 feet and Under, can be 
complete, including sails, while larger towers 
r~any case, a concrete base, to which the tower 

In a brisk wind, using a l-inch water cylinder, a 10-foot wheel of average mami 




WINDMILLS 17 

1 

facture, geared 3 to 1, will make a lift of 250 feet; with a 3-incli cylinder it will lift 150 
feet; and with a 4-inch cylinder it will lift 70 feet. A 16-foot wheel with a 3-inch cylinder 
will lift 500 feet and with a 4-inch cylinder will lift 300 feet. A 20-foot wheel with a 31- 
inch cylinder will lift 800 feet; with a 5-inch cylinder it will lift 375 feet; and with an 8- 
inch cylinder it will lift 125 feet. The actual amount of water delivered depends on the 
number of strokes per minute of the pump and its efficiency (Chapter 14). 

There is no doubt that the windmill in the central and western states, with a 
reasonably constant supply of wind, is the cheapest power on the farm. It must be utilized 
in small units. Even for power mills, as distinguished from pumping mills, sizes never 
run above a few horsepower output, while, in pumping mills, it is unusual to find even 1- 
horsepower capacity. The cost of such power is very difficult to determine with any 
degree of accuracy. It is not sufficiently low to justify any attempt to use it for continual 
power output in localities where some form of storage must be provided in combination 
with the windmill. It is best adapted and is cheapest for intermittent work. This includes 
pumping water, grinding grain, irrigating, and even wood sawing, if the wheel is large 
enough. 



Protection in winter. There is need for 
considerable care in installation, where the 
windmill is to be used throughout the year. 
Particularly is it desirable to see that the pump 
cylinders and pipes are protected from freezing 
during very cold weather. This is best done by 
keeping all pipes below the frost line and by 
sinking the pum(fefe& a cca^e 



sponding depth. Where any part is exposed, it is 
desirable to use a wrapping of felt or heavy stuff, 
or to fashion-a casing which may be filled with 
sawdust, rags, crumpled paper, or similar 
substances. In the case of long, exposed pipe lines, 
it is desirable to place valves so that the water 
may be shut off and the pipes emptied on specially 
cold nights. 
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windmill would 

a very considerable investment for so small a 
. It is feasible, therefore, only where the pre- 
winds are sufficiently strong and constant to give 
constant power at the times when power is required, 
this is trae, the cost of the power is the interest on 
investment plus depreciation of the 
plus the cost of oiling, paint- 
ing, and occasional inspection. This will, 
. probably, amount to about $60 or $70 per 
year for a $500 mill. From a knowledge 
of windmill performance it is conservative 
to assume that this outfit in the Cen- 
tral or Middle West would give a yearly 
output of at least 3,000 horsepower hours, 
and in favorable localities, would approach 
fig. 262. side view of a small turbine windmill 5,000 horsepower hours. In the East, not 
cKKn iv-lr 1,16 Great Plains' (Come" more than 1,200 to 1,500 horsepower 



imrm 



172 FARM 

KNOWLEDGE 

hours could be'estimated. At this figure, the cost of windmill power would vary from a 
minimum of perhaps 1 } cents per horsepower hour in the West to perhaps 5 cents per 
horsepower hour in the East. This would indicate that in the western windy states, the 
cheapest form of power is the windmill, as nothing else, except, perhaps, a water-power 
installation, can approach 1; cents per horsepower hour for small power users. In the 
East, however, the cost is approximately the same as for gasoline and steam power, 
though somewhat greater than the cost of kerosene power. The choice, then, is a matter 
of convenience. If the larger power plant is in use anyway, the windmill may be 
dispensed with. If a small power is needed intermittently and without constant 
attendance, the windmill may work out to the best advantage. 



Homemade windmills. To give a small 
amount of power and for a corresponding 
small outlay of money, the homemade wind- 
mill is worthy of consideration in states where 
the prevailing winds are pretty definite in 
direction. The jumbo type and the battle- 
ax type of windmill are both usually built 
fixed in direction, but the latter type may be 
mounted with a vane to veer the head into 
the wind. The construction is all wood, and, 
depending on size, may cost anywhere from 
$2 or S3 up to $30, not counting labor or such 
material as is usually found on a farm. The 
battle-ax type may be extended into a straight 
vane turbine, a cheap type of which is shown. 

The shafts of these mills are usually wooden, 
some smooth pole serving the purpose or, if 
available, a short rod or piece of pipe may be 
driven into the ends of the shaft proper to 
serve as bearings. The wheels or sails 
and tower structure can be made of 
poles, with sides of old boxes for vanes. 



All of these types must be built fairly 
large, to give appreciable power, but, with 
diameters from 8 to 12 feet, they will show 
results. Such a mill should pump water 
sufficient for 50 to 100 cows to a height of 
lOor 15 feet, if there is sufficient storage 
capacity to permit the mill being fully 
utilized. 

Care of the windmill. In the so-called 
self-oiling types of windmill, oil magazines 
or reservoirs are provided which, when filled, 
■wall supply sufficient lubrication for from 4 to 
6 weeks during; the usual operation of the 
mill. If the mill is not self-oiling, it should 
be lubricated after each 8 or 10 hours of use. 
If a considerable period of time elapses before 
this amount of use, oiling should be done 
about twice a week. At each oiling, go over 
the mill, wrench in hand, and tighten any 

loose nuts or bolts. Note the 
condition of the structure, and, 
when rust appears, use paint. 




I Giant battle-ax windmills used in irrigating a 15-acre Nebraska orchard. Costing $25 each to 
Vwill average about 1,000 gallons an hour each in a 15-mile wind. (Cornell Countryman, IV-4.) 



CHAPTER 16 

Water Power on the Farm 

By Professor R. P. Clarkson {see Chapter 74). The farmer who has on his property, or within convenient reach 
of it, a permanent stream has at hand a source of power that is constant, uniform, and easily harnessed either for 
the driving of machinery or the production of the more easily carried electric power (Chapter 19). Water has thus 
been used by man for many ages, yet even to-day, millions of units of power are being wasted because of insufficient 
knowledge as to how to capture and apply them. The data given here will enable the farmer to do a good deal; it 
should also stimulate him to learn and to do still more. — Editor. 



ON ANY farm where there is a flowing stream, a pond, or a lake, the question 
of water-power possibilities should be carefully investigated. The re- 
quirements for power are, first, a supply of water continuous during the time power 
is needed, and, second, a drop or fall between the level where water is available 
and the place where it must be discharged. This is called the "head" of water. 
A very small head, or difference in level — even a few feet — is all that is necessary. 
The power obtainable depends upon three factors: (1) the weight of water which 
can be used per minute; (2) the fall, or head, available; and (3) the efficiency of 
the water wheel used. While it is well for the farmer himself to make prelimi- 
nary investigation into the possibility of power, good engineering advice should be 
employed before any considerable amount of money is spent. 



Head. This can usually be measured di- greatly in width. Say the stretch is 200 feet long, 
rectly without difficulty, by means of the farm- Measure the width of the stream in feet at 10 
er's level. If the water supply is a lake which stations along this stretch. At each station take 10 
can be discharged through awheel into astre^^^^^^jements in feet of the depth of the stream, 
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point B. A dam ^NS&rected at B, sufficiently 
high to back the water up to the level at A 
and make available the fall or head fiorn A 
toB. 

Water flow. After head is determined, • 
measurement must be made of the water flow 
between the two points. Unless measuring 
apparatus, such as a current meter, is avail 
able, the simplest way is as follows 
out a stretch of stream which does not vary 



l^the measurements equally from shore to 
^erage the depth measurements at any one 
'id multiply the average depth by the 





I'-fG. 264. An automatic measuring instrument being used to 
Pick determine the depth of water on a weir. The inset shows one form 
of current meter sometimes used in place of the weir system of 
measuring stream flow. 
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4 KNOWLEDGE quantity will give 2 horsepower, 3 times the 

quantity will give 3 horsepower, and so on. 

WATER REQUIRED THEORETICALLY 



Fig. 265. In measuring the flow through a weir with a simple 
straightedge, take the depth far enough back of the edge to 
avoid the surface curve of the water. 

of the stream at that station. This will give the 
cross section in square feet. Get_this cross section 
at each of the stations and average these 10 cross 
sections. This will give an approximate average 
cross section of the 200 feet stretch of stream 
chosen. If this is multiplied by the average 
velocity of the stream in that stretch, you will 
have the approximate flow of the stream in cubic 
feet per second. This velocity may be observed by 
noting the time taken for a chip to float the stretch 
of 200 feet, or, perhaps, an easier way would be to 
notice how far a chip will float along the stretch 
in 1 minute or in half a minute. Make 15 or 20 
trials with floats, and get the average velocity of 
the stream — that is, the feet per minute covered by 
the floats. To be safe, take two thirds of this float 
velocity and multiply by the average cross section 
of the stream, to give the discharge in cubic feet 
per minute. The following table shows the amount 
of water required theoretically to give 1 
horsepower with various heads. Twice 
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FOR ONE HORSEPOWER 

cusrc rEET 

PER MINUTB 
105.6 

-52.8 
35.2 
26.4 

21.1 

17.6 
15.1 
13.2 



Practically, the horsepower will be only a 
fraction of that indicated, as some power is used 
up in the machinery" and some is wasted entirely. 
The exact proportion of theoretical power 
obtainable depends upon the type of water wheel 
used. 

To calculate quickly the horsepower of a stream 
or fall, engineers are in the habit of using a short 
and quite accurate method, as follows: Divide the 
flow of vjaler in cubic feet per second by 11 and 
multiply by the head. The result gives the 
horsepower which may be developed, using a 
wheel of 80 per cent efficiency. If, for example, a 
head of 9 feet is available with a water flow of 22 
feet per second, the horsepower which may be 
developed with a turbine of 80 per cent "effi- 
ciency is found by dividing 22 by 11 and 
multiplying by 9, the result being 18. To find the 
horsepower of falling water exactly, multiply the 
w'eight in pounds of wrater falling per second (a 
cubic foot of fresh water weighs about 62| 
pounds) by the head in feet. This gives the foot 
pounds per second. Divide the foot pounds per 
second by 550 to get the theoretical horsepower 
available. 



Water Wheels 

For small, low-priced installations the gravity type of wheel is frequently used. 
Wheels of this type are operated directly by the weight of faffing water exerted through 
the falling distance or head. Such are the breast and overshot wheels illustrated. The 
undershot wheel is operated by the current and involves no dam or other works. It is the 
old-fashioned mill wheel. The Pelton wheel is an impulse type, being operated by a jet of 
water forced against the blades of the wheel. Turbines of various kinds are also used. 
They are the most efficient type of wheel for low heads and are most generally used in 
commercial plants. They may be of either the impulse type, in which the direct force of 
the water against the moving part is used, or the reaction type, in which the back "kick" 
of the water as it leaves the vanes, furnishes the driving force. This kick is commonly 
used in rotary lawn and garden sprinlders, which are really reaction turbines. 

The efficiency of wheels may be stated as follows: Undershot, 15 to 25 per cent; 
breast, 55 to 65 per cent; overshot, 65 to 75 per cent; Pelton, 75 to 80 per cent; turbine, 
80 to 90 per cent. 
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WATER POWER ON THE FARM 



(2) that the discharge point of 
the siphon is below the level of 
the supply pond. 

In theory, the s:.phon may 
be made so that the lift from 
the surface of the supply pond 
to the topmost point of the si- 
phon would be 34 feet, but in 
practice it is very difficult to 
get anything like this height 
without special care and pre- 
cautions. The large number of 
joints, their possible leakage, 



17 
9 



tHTCftn£P!AT£ TANK 



Fig. 274. Two arrangements by 
which the head and the length of the 
drive pipe can be brought into correct 
the friction loSS Of the Water relationship. It is the height of the water surface, not its extent, that 
. determines its pressure. 

flowing in the pipe, all combine 

to lower the possibilities. Also, in high altitudes the atmospheric pressure, which 
causes the siphon to operate, is much less, and the height to which the water can 
be raised is less in proportion. J/J^^^^<' ! ^ 

For temporary use, any. .sprt.^of v ^fl^^|^^^^^^^^ example, a garden hose, 

barrels or tubs where 11 PWfWj^^^^ff g^^^^^^^^but the barrels should be 
raised, so that the dis^M^^^^^^pgl^^^p^^^pt below ^ the surface of 

without pumping, if th^^^^^^^^S- c^^^^^^^l^ put below the surface of 
the water in the cellar, as is frequently possible if the house stands on a hill. 

Often a siphon, ingeniously used, will do away with an expensive pumping out- 
fit; and it not only costs less to install, but will operate at practically no cost 
and without any attendance. 



A successful siphon must be air-tight, and the 
supply end of the pipe must be kept below the water 
surface. Preferably, there is a valve at each end of 
the siphon, the one on the entrance end being below 
the water surface and that on the discharge end, 
which may indeed be a faucet, being materially 
below the level of the other one — 5 to 10 feet or 
more is advisable. At the very topmost point of the 
siphon, there should be a short standpipe connected 
with the siphon; and it, too, should have a good 
valve in it. 

The diagram (Fig. 27 5) shows the arrangement 
for supplying a barn from a pond located on the 
other side of a hill. To start the siphon, close the 
valves at the ends of the pipe A and C, open the 
valve at B, and fill the pipe completely until it 
overflows the standpipe. Then shut valve B as tight 
as possible. The 
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Fig. 275. Diagram to show working of siphon (see text) 



siphon is now full of water, and if the valve 
or faucet at C be opened and that at A opened 
at the same time — not before C — the water will 
flow continuously from A up over the hill and 
out at C. The valve A and B must not be 
touched; but the flow must be regulated en- 
tirely by C, which may be opened and closed 
like any faucet. If at any time there is 
leakage of air sufficient to stop the action of 
the siphon, careful repairs must be made, and 
the siphon must then be started as before 
by filling through B. 

In most cases, the distance from the sur- 
face at A to the top point below B cannot be 
much more than 25 feet, but the distance 
from the top point below B down to the dis- 
charge at C may be anything. The difference 
in levels between A and C should be at least 
4or^5 feet and preferably more. A very 

small pipe should not be used for siphoning, 
as the friction is greater in proportion than 
with large pipes, and a very small leakage 
of air which might not affect the operation 
of pipes of considerable diameter would 
operate to stop the smaller siphon entirely. 
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Fig. 276. Sectional diagram of a horizontal steam engine with important parts named 



CHAPTER 17 

Steam Engines 

By Professor R. P. Clarkson (see Chapter lit). The most extensive use of steam on the farm to-day is 'probably 
in connection with the heating of greenhouses and the washing and sterilizing of dairy utensils, etc. It should not 
be overlooked, however, as a source of power (preferably stationary, but also, where conditions are favorable, in 
tractor form) because of the simplicity of the principles by which it operates, and of the comparative cheapness of 
the maintenance of a steam power plant. Moreover, when such an outfit is operated, there remains the exhaust 
steam with its value almost undiminished as far as heating the house, work buildings, greenhouses, etc., is con- 
cerned. For some years the steam tractor hauled, unchallenged, the huge gang ploivs and the mighty seeding and 
harvesting implements that paved the way to the profitable cultivation of the western plains. Now the lighter, more 
easily fed internal combustion tractors have stepped in and largely displaced the pioneer. But it still has its place, 
both on large farms and small, and the farmer can well afford to familiarize himself with its requirements and its 
fields of service. — Editor. 



IN ANY discussion relating to farm power, it is necessary to consider not only 
the very common internal-combustion, or oil, engine, but. also, the less fre- 
quently seen steam engine. The great advantage of the steam engine lies in its 
flexibility of power output. By increasing the boiler pressure of steam, you make 
possible a very great overload or increase in engine power. A so-called 10-horse- 
power farm engine may thus be made to give 25 or 30 horsepower for a time, with, 
of course, a corresponding increase in steam consumption. This cannot be done 
with any other type of engine or motor. The output of kerosene and gasoline 
engines is definitely limited by certain features of their construction. 

Another and, in some cases, an important advantage in the use of steam power is thb 
possibility of using the exhaust steam about the farm to heat water for washing or other 
purpose or for the heating of the house, shop, or other buildings. Where these things are 
desirable, steam powe%must be considered. 

It is seldomg^^^^^Q purch ^fj jBall- sized steam plants — 2- or 8-horse- power — 
Ss. : fry ■ jf^ ™^^3nll% dlmllsiry and poorly made and, at best, extremely 
unec^Bomicar. Even comparativf^conomy oi operation oi steam equipment cannot, in 
fact, be reached in anything short of 20 or 30 horsepower; 
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_U!IG. 277. The steam tractor is powerful, reli able and simple to run and care \ y % 
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C11SX initial laDOr anu for. Its chief disadvantages, compared with the gas and oil types, arc it3 frc 
quent neeci water and the bulk in ess of its fuel. 

sumption take place before the plant is ready for work inJh^mqmi ng; and, if it is { worked 
up to its proper capacity, the end of the day finds a boiler full of steam and a Fire pot full 
of partially consumed fuel. All this is wasted unless there is some secondary use for steam 
from the power plant. 

The steam plant, although requiring a great deal of care and attention because of the 
possibility of explosion owing to too great a steam pressure, or of destruction on account 
of lack of water in the boiler, is not, as built for farm use, a very complicated outfit. There 
are several types, differing largely in degrees of portability. In the usual form, the engine 
is mounted directly on a horizontal boiler which, in turn, is on a light-wheeled frame. 
With this it is not possible to use economically the many refinements available for 
stationary plants, especially those used in large-sized stations, such as are found in our 
towns and cities for electric lighting. 

The essential parts of any steam-power plant are: (1) a boiler or container in which 
water can be heated to steam and (2) an engine in which the steam can be made to expand 
and exert pressure continually. These are the only fundamental parts. There are all sorts of 
additional arrangements and devices used with each part of the plant, either to save labor 
or to insure safely of operation. On the boiler, for example, there is a gauge glass to show 
directly the height of water, and try cocks to indicate by trial the presence of water in its 
proper place and steam in its place. There is always a pressure gauge to show what the 
steam pressure is, and a safety valve which operates and releases the steam, if the pres- 
sure becomes too great for safety. Usually, an additional safety device, called a fusible 
plug, is installed. This plug is arranged to melt, if the water gets too low and the boiler 
thus becomes too hot. When the plug melts, the steam blows on the fire and puts it out. 
Some boilers are fitted with a feed-water heater which heats the water before it goes into 
the boiler, the heat required being usually furnished by the exhaust steam from the engine 
and occasionally by the hot gases passing up the smokestack. The latter arrangement is 
called an "economizer/' and is seldom found in any but large stationary steam plants. 



Boilers 

Water-tube and fire-tube types. _ The steam boiler, 
which is usually cylindrical in shape for small 
installations, may be either vertical or horizontal. 
The vertical type 



saves floor space and is most used indoors. 
Sometimes the water circulates through a network 
of pipes which are surrounded by hot gases from 
the fire. This is called a water-tube boiler. Very 
often the water is in a large container through 
which a number 
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of tubes or flues pass, these tubes carrying 
the hot gases through the mass of water on 
their way to the smokestack. This is the 
fire-tube type. In this type, also, the fire 
box is almost entirely surrounded by_ water. 

Locomotive type. The locomotive type 
of boiler is most used for portable purposes 
and is always used on steam tractors. It !: 
a horizontal, fire-tube type, with an enlarge- 
ment of the shell of the boiler at one end to 
form the fire box. The water surrounds the 
fire box. Above the water space and at- 
tached to the top side of the cylinder is a 
small chamber, called the steam dome, from 
which the steam is drawn to the engine. This 
arrangement is made to prevent the steam, 
as it is drawn off, carrying water spray with 
it. The steam dome thus helps to make 
available dry steam. Occasionally, the steam 
drawn from the boiler is also passed through 
a collection of highly heated tubes, called a 
superheater, which raises the temperature 
above the normal boiling point of water. 

Grates. The grate design depends on the 
fuel to be used. Most farm boilers have in- 
terchangeable grate riggings. The grate with 
smaller openings is used for cobs and wood 
and other similar fuels. Where straw is 
used, still further changes are made. The 
straw, being light in weight, is quick-burning, 
and flashy. To prevent its waste, deflectors are 
frequently used to prevent the draft carrying 
the flaming straw through the tubes, and a 
supplementary grate is used below the main 
grate to catch such particles as fall without 
being entirely consumed. Combustion of 
these particles is completed on this grate and 
thus a considerable heat saving is effected. 

Traction engines. In many cases, par- 
ticularly with traction engines, there is some 
way provided for increasing the draft and 
thus forcing the fire to burn more rapidly. 
The usual way is to exhaust the steam from 
the engine up the stack. The steam rushing 
up the stack under pressure creates 
a suction and draws air rapidly 
through the grate. Of course, when 
the engine is not running, live steam 
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from the boiler must 
be substituted 
When this is done, 
only a small jet is 
used. With forced 
draft on traction en- 
gines, some form of 
spajTjk arrester is 
needed in the stack. 
This is usually a wire 
screen formed into 
a cone and filling the 
stack. Occasionally, 
a sharp turn in the 
smoke path is pro- 
vided; and this sepa- 
rates the heavy 
sparks from the 

smoke. The heavy one type of iniector. When steam 

particles strike the is turn ? d on thr ,° u g h v - il creat * s 
■ i c , , , a suction in the narrow parts 
Side Of the bend, lose Rand s . which draws water in 
their inertia, and fall through the supply pipe and 
into a receptacle start s il on its wa y int0 tlle boiler - 

placed to receive 

them. The smoke, however, being of a gaseous 
nature, makes the turn. 

Injectors. To deliver water to the boiler without 
_ the use of a feed-water pump, the steam injector 
is sometimes used. It is practically universal in 
locomotive work; but in stationary plants it is not 
so frequent as a main method of delivering water. 
Small boilers are frequently equipped with some 
type of injector; and it is a desirable thing to 
know something about its use. In a sense, it acts 
like the atomizer spray. There are 2 intakes: one 
for steam under pressure and the other for water. 
The steam rushing in over the water intake 
partially exhausts the air and draws water up the 
tube. The steam condenses on meeting the water, 
and gives to the water considerable motion. The 
water is thus forced through a check valve into 
the boiler. This is the simplest form, and illus- 
trates the action of all types. The troublesome 
features about the use of the injector are: (1) its 
inability to handle hot water because the vacuum 
action causes the water, 



Fig. 279. Section through a horizontal, locomotive type boiler such as is used on 
steam tractors. Grate arrangements can be substituted so that wood, straw or other 
handy fuel may be used instead of coal. 
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if hot, to flash into steam; (2) the uncertainty of 
operation except under proper working conditions; 
and (3) its lack of flexibility, that is, the difficulty 
of maintaining it in operation under varying 
conditions of load. On the other hand, the injector 
is self-acting by means of the boiler pressure, and 
the steam used serves to heat the water as it is fed 
into the boiler. Nevertheless, even with these 
advantages, the injector is a great waster of heat as 
a mere pump. Its efficiency lies in its combination 
action as pump and feed- water heater. For these 
purposes, it is a proper device for small single-unit 
boilers, being less expensive, usually, than the 
apparatus which it is designed to replace. 

Care of the boiler. Proper care of the boiler 
means attention to only'5 main points: (1) there 
must be a proper amount of clean water in the 
boiler; (2) there must be a deep, clean fire on the 
grate; (3) the pressure of steam must be kept 
reasonably constant at the proper gauge reading; 
(4) the boiler itself must be kept clean and in good 
repair; (5) all accessories should be kept in perfect 
working order. 

Where water is dirty or impure, foaming is likely 
to result. The water will rise and fall in the gauge 
glass, the engine will lose power, and water is very 
likely to be carried over with the steam into the 
engine, causing a sort of clicking noise. If this 
condition persists, damage will result. 

Almost all water has in solution something 
which is detrimental to the best operation of the 
boiler. Soft water is apt to eat into the boiler and 
accessories because of its probable acidity, while 
hard waters are sure to cause a scale. Continual 
cleaning of the boiler and the careful use of soda 
ash with soft scale is usually advisable. If the scale 
becomes hard, one of the many boiler compounds 
made for this special purpose is necessary. 

To keep a deep, clean, bright fire all through, 
continual watchfulness is essential. Clinkers must 
be kept loose from the grate and the furnace 
cleaned entirely once in a while. The method of 
firing is important also. The fresh coal is usually 
placed near the door and spread back after coking. 
In this way a bright fire is maintained even when a 
fresh charge is put in, and the gases of the 
coal are entirely consumed in passing 
bright coals in the rear. The principal disa(J#anta 
in this method of firing is the maintenan 
open door djisingNtlftSi consider 



able time necessary for spreadingijiut quick and 
careful work will cut this time dofjFrJil a minimum. 

The two processes 'fmnkir^_-a^J "drawing" 
should be mastered. If alboil$f£lls ilsM constantly 
every day, it is us^^JlyJ^e€^ts*i^ered more 
economical to bank the fi je-weVfiijJtTtj rather than 
build a new fire each da fFreq^pUy, too, fires 
must be banked to prevent^«sq^itfi^ : s^irfe v ^rjng 
the day if, for example the tt4 t^^i0S le^1he 
engine is shut down for a whiLs;ifiafo^faj|ig^uaJly 
accomplished by covering th :i fjj^wj^-'!asl\>e&''or 
screenings or fresh co&fiaffi'-crdaB^Yaty drafts. 
Sometimes the fire-pot dbor is teffajaf. brawing a 
fire should never be attempted without first 
lowering the heat of the fire by smothering with 
dirt or ashes or, if need be, fresh coal. aAfter 
smothering to some extent, the fire may be drawn 
rapidly without the terrific flare which would 
result if it were drawn while glowing. The fire 
should always be drawn to cool the boiler quickly 
or to remedy any condition caused by extremely 
low water. 

The size of a boiler is usually stated in terms of 
capacity and the quality or economy of action. The 
former is given in boiler horsepower; the latter, in 
pounds of steam evaporated per pound of coal. The 
standards used vary considerably and are most 
unfortunate in many respects. The horsepower 
standard adopted by one leading engineers' society 
says that the equivalent of 1 boiler horsepower is 
the evaporation of 30 pounds of water at 100 
degrees under a gauge pressure of 70 pounds. 
Another way of rating is to take from 10 to 14 
square feet of heating surface of the boiler as the 
equivalent of a boiler horsepower. Still a third 
approximate method of rating, only occasionally 
used, is to consider one half a square foot of grate 
surface as equivalent to 1 horsepower. Except in 
the case of marine boilers, this rating has nothing 
whatever to do with the horsepower of the 
connected engine. In marine work, however, the 
horsepower of the boilers is uniformly spoken of 
as the horsepower of the engines which they serve. 

The economy of boilers depends so much on the 
handling of them that little can be said about this 
feature. The amount of coal consumed in the 
average farm boiler per horsepower of engine 
output varies from 60 to 80 pounds per day with 
ordinary firing. With expert firing this could 
probably be cut down to perhaps 40 pounds. Such 
however, is nlmost i 




ufhishes the steam, the important link in the power chain is 
steam. The former is essentially very simple. The latter, 
eM, is in reality just as simple. In a cylinder of smooth bore a 
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is actuated by the live steam from the 
boiler, which is. of course, at a pressure, 
usually considerable; in stationary boil- 
ers of small size, it runs from 69 to 150 
pounds gauge. This live steam is ad- 
mitted to one side of the piston by a valve 
mechanism which, at the same time, 
opens the other side of the piston to the 
atmosphere or, in condensing engines, to 
^ more or less of a vacuum. Consequently, 
the force of the live steam moves the pis- 
ton and thus operates the fijv/heel and 
the power shaft. The valve mechanism 
is operated by an eccentric on the power 
shaft or connected with it, so that when 

Fig. 280. Section through a steam engine cylinder and valve, the piston reaches the end of its stroke 

Steam from the chest p-isses through the port (C) into the rear end tVio -iraliro oViifto tr> mirorcp fl-io ei'rlt- rvn 
of cylin-Jer (D) and against piston (E) which it forces toward the Lne . VdlVe Mllllb LO ICVeibe Hie SlUe UI1 

front end (F). At the same time the steam previously used is forced which the Steam DreSSUre aCtS. This re- 
out through port (G) into the exhaust chamber (H) and through -i .-i ,1 r 

port (i) ihto the air. By this time the valve (B) has shifted aSd versal together with the momentum 01 

^X^^^^^^^^X^ fl y whl ? el forces the P iston back on the 

or driving-wheel return Stroke. 

Various refinements of this valve 
mechanism are available, so that the steam may be admitted during varying 
lengths of time and then allowed to expand in the cylinder, thus reducing its 
pressure as it acts on the piston, and permitting exhaust at a considerably lower 
temperature and pressure. This results in much greater engine economy than if 

the steam were used directly at boiler pressure 
throughout the stroke. In this connection, 
it should be stated that the correct setting of 
the valves on an engine is probably the most 
important thing about the economical running 
of this mechanism. There are 4 points in- 
volved: (1) the opening of the port for the 
admission of five steam immediately before 
the piston reaches the end of its return stroke; 
(2) the cutting off of the five steam at the 
proper point for true economy in the work 
being done. This may be at one fourth or 
one third or one half of the stroke and does 
vary from time to time; (3) the release of the 
exhaust steam at the proper point, which is 
just before the end of the forward piston stroke; 
and (4) the closing of the exhaust port suffi- 
ciently early to retain a small amount of steam 
in the cylinder for cushioning purposes. This 
steam is compressed as the piston nears the end 
of the back stroke, frequently making the pres- 
sure against which the live steam is first ad- 
mitted a considerable amount. 
This process of obtaining power is very 
id> °f fOUTSe, Very old; and it is in engine illustrating the 

1UU1 jJUhlllUllS 1C1C11CU LU 1UUL, VWJ VYUOIV1U1. in SOHie engines, less 

eThausiTchamber, anT A 1he ; Sle!lliri6"' Y the than 2 per cent of the heat supplied is avail 
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able for useful work. In the best engines with all refinements, not more than 1 8 per cefit is 
available. The great loss of heat is in the exhaust steam, which is discharged from the 
engine and can do no more useful work so far as the engine is concerned. If this source of 
heat can be adequately utilized for any other purpose, as described at the beginning of this 
article, the lack of engine economy is not so discouraging. 



The governor. While in most 
steam engines the control of vari- 
ations in speed during 
different parts of a 
single revolution is 
taken care of by the 
action of the flywheel, 
yet the regulation of 
the] speed," revolution after 
revolution, must.be handled 
by some control of the steam 
pressure. The supply from 
the boiler at all times must 
be just enough to handle the 
load without slowing down 
2g2 Fly- under heavy loads or speed- 

10 b r ail %} e °to er - w yp under li % ht lo T ads - 



This is arranged 
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admission of steam into 

the cylinder is in any one 

automatically regulated. of a num b er of ways on vari- 
ous types of engines apt to 
be found on the farm. 
The governor may operate the throttle and 
act equivalent to changing the boiler pres- 
sure; it may act to cut off the live steam at 
some point ir 
the expansion. kj| 
The common 
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operates some type gf valve. Pi 
and delicacy of adjustment are 
which must be looked after in design. The resisting 
force against which such a governor acts is the 
weight of the balls, although some types use a 
spring in place of depending on gravity action. 

The location of the governor is not important, 
except as it avoids complication of machinery and 
action. If designed to regulate the pressure, it is 
usually placed on a vertical shaft, balls being 
suspended from the shaft by hinged arms or rods 
sloping to either side with the balls on their 
extremities, connecting links extending down to a 
sleeve which slides up and down on the shaft and 
operates directly or through mechanism to a valve 
on the steam line. In some cases the governor is 
placed on the flywheel, the weighted or spring- 
controlled arms being pivoted to the wheel spokes 
and operating directly a rod which affects the 
eccentric mounted on the same shaft. This eccentric 
determines the position of live steam cut off in the 
steam chest. The governor thus regulates the 
amount of steam admitted and the ratio of 
expansion in the cylinder. This type is called the 
automatic cut-off. It is 



perhaps more often found on high-grade 
engines which operate at high speed. 

Classifications of engines. There are a 
number of classifications for engines which 
should be mentioned. The kind of work to 
be done determines whether the engine should 
be (1) stationary; (2) portable; (3) traction, or 
(4) marine. Their speed divides engines into 
(1) high-speed, and (2) low-speed. Whether 
the engine exhausts into the air or into some 
sort of condenser, determines it to be (1) 
non-condensing, or (2) condensing. Whether 
the steam goes on both sides or on only one 
side of the piston makes it (1) double-acting, 
or (2) single-acting. If the steam exhausts 
from the cylinder of one engine to a larger 
cylinder of another engine, built to utilize 
low-pressure exhaust steam, it may be a 
compound engine. Most farm engines are 
high-speed, non-condensing, single- or double- 
acting, and may occasionally be compound, 
though oftener they are single 1 -cylinder rigs. 
Of course, stationary, portable, and traction 
types are frequently used. 

M easuring hors ep ower. There are 2 values 
which are known as the 
"horsepowers" of any en- 
gine. One is called "indi- 
cated horsepower," usually 
written I. H. P., while the 
other is the "brake horse- 
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Fig. 283. Sectional view of an indicator tor measuring the 
horsepower of an engine. The insel shows a typical indicator 
diagram or curve. 
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power," written B. II. P. The indicated horsepower 
of a steam engine is the mechanical work done in 
a certain time by the steam acting on the piston. 
Some of that work goes to run the engine itself, 
overcoming the friction of the bearings and the 
drag of the moving parts, so that only a portion of 
the force exerted can be delivered to the belt 
pulley. The work which can be done by this 
|t the pulley in a certain length of time is 
^horsepower. 

re the indicated horsepower of a steam 
an instrument known as the 
ig. 283). There is a cylinder 
plosion pressure is admitted 
sr. The pressure forces the 
/the resistance of a coiled 
peri has been experimented with 
so that the pressure exerted by the 
lie little piston is known from the 
^spring is compressed. As the area of 
fiston is usually just one square inch, 
indicated by the compression of the 
pressure per square inch of the 
So, if we multiply this indicated 
5y"the total area of the engine piston, the 
result obtained is the total steam pressure on the 
engine piston. This varies continually, on account 
of the movement of the piston and the expansion 
of the steam. 

Indicator diagrams. There is, also, on the 
indicator a rotating drum which turns through a 
distance proportional to the stroke of the engine 
piston. A pencil is so arranged that it moves up 
and down with the indicator piston; and as the 
drum rotates beneath the pencil the latter draws a 
diagram with its length proportional to the engine 
stroke, and its height proportional to the pressure 
on the engine piston. In Fig. 283 is shown the 
shape of such a diagram for a steam engine, which 
is known as an "indicator diagram." Oilengine 
cards are similar, but narrow. Mathematical 
calculations show that the area of such a diagram 
as this is proportional to the product of the 
average pressure on the piston during the stroke 
and the length of the stroke. In other words, the 
area of this diagram is 





proportional to the work done on the piston of the 
engine by the steam during one stroke, so that, 
knowing the number of strokes per minute made 
by the engine piston, we may easily find the work 
done per minute. This, divided by 33,000, gives 
the indicated horsepower (I. H. P.) of the engine, 
because 33,000 foot pounds per minute equal 1 
horsepower. 

The prony brake. To measure the brake 
horsepower (E. H. P.) of any engine, an instrument 
known as the "prony brake" or, more technically,_ 
"the absorption dynamometer," (Fig. 284) is used. 
This consists of a band which may be tightened 
around the engine pulley, creating great friction on 
the pulley and requiring constant force acting to 
overcome this friction. As this force is acting 
constantly on the rim of the pulley, in one revo- 
lution of the pulley the force acts through a 
distance equal to the circumference of the pulley. 
The circumference is 3f times the diameter. The 
product of the length of the circumference and the 
force of friction acting will give the work done in 
one revolution. Then by counting the number of 
revolutions per minute and multiplying this 
number by the work done in one revolution and 
dividing by 33,000, we get the brake horsepower. 

It is difficult to measure the force of friction 
directly, so that it is measured by suspending 
weights on the end of a long arm (Fig. 284). By 
the principle of the lever, the force acting at the 
circumference of the wheel is to the force exerted 
by the weights at the end of the arm as the length 
of the arm measured from the centre of the shaft is 
to the radius of the wheel or pulley. That is, 

Friction force Length of arm Weights Radius 

Length of arm x freights 
Radius of Pulley. 

power, as stated above, being 
imes the circumference times the 
lutions per minute (written R. P. 
33,000 wil l give the follo wing 
' " ~~ Tl by 
bund 



and hence. 

Frict 



Fig. 284. One form of prony brake. The pull or weight on the 
arm, caused by the friction of the wheel against the belt is read 
on the spring balance shown attached between the lever arm and 
the floor at the right. 
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The belt which creates the friction is jisually- 
made of heavy canvas, held by springs w One end, 
while a turnbuckle is used at the other end, in order 
that the belt may be tightened at will and the force 
of friction increased. In long-continued tests, it is 
frequently found necessary to throw water over the 
belt and pulley to keep them cool. In place of the 
weights, a spring balance may be used, care being 
taken that the turning direction of the pulley is such 
as to pull against the balance. With small engines, 
up to 10- or 12-horsepower, a balance reading to 25 
pounds is large enough. 

Gasoline and other oil engines for farm use are 
usually rated at their tested brake horsepower, but 
the power of steam engines, unfortunately, is not so 
accurately stated. The commercial power rating of 
steam engines is ordinarily only one half or one 
third of what they actually will do under test. The 
custom in making calculations is to assume that a 
steam engine of any specified rating will give the 
same power as a gasoline engine of twice the 
rating. 

An engine is usually rated by the amount of 
work it will do continuously. This is true of all 
stationary steam engines. Traction steam engines, 
however, are given their commercial rating by 
manufacturers, this being usually only about a third 
of their actual horsepower, as shown by tests. It is 
obviously not satisfactory to compare traction 
engines rated at any given horsepower with other 
engines, either stationary steam or any kind of 
kerosene or gasoline types. 

Lubrication. The essential points in operating a 
steam engine are the bearings and lubrication in 
general. The bearings must be kept sufficiently 
tight though not tight enough to cause heating. As 
the bearing wears, it must be taken up. Each bear- 
ing must be kept fully lubricated with the proper 
kind of lubricant. Any old thing will not do for the 
lubrication of a steam engine. The oil used for the 
cylinder is very heavy, as it must stand the high 
heats and pressures of the cylinder and steam chest. 
For the places requiring oil outside of the cylinder, 
a light oil is satisfactory, but it should be of good 
quality. 

Owing to the pressures on some bearings «and 
the pressure within the cylinder and steam chest, 
some form of device for forcing oil into these has 
been found necessary. Usually, some form of 
steam-operated oil cup is used. In the most 
common type, outside of a direct steam-pressure- 
operated force feed, the steam passes in one side of 
the oil, condenses, and forms a partial vacuum 
which permits the pressure on the other side to 
force oil along the lubrication pipes. 

Prices. It is difficult to say much about prices 
because of the wide variation between 



manufacturers and between types and sizes of 
engines. Boilers erected will run from $10 to $15 
per horsepower of engine which they serve. The 
engine will cost from $15 to $25 per horsepower, 
depending on whether high- or low-speed, whether 
simple or compound, and whether small or large, 
well- built or just fairly built. The life of good 
equipment should be 1 5 or 20 years at least. 

Starting up and stopping. In operating a farm 
steam engine, the greatest care should' be taken in 
starting up. With cold cylinders into which steam 
is turned, there is bound to be considerable 
condensation of the steam on the cylinder walls. 
The operator in starting, therefore, should be 
careful first to open the cylinder cocks, allowing 
any water collected to flow out. They should be 
kept opened as long as the engine is being warmed 
up. The drainage cocks on the steam chest should 
also be opened. Then the throttle should be opened 
slightly, and the engine allowed to warm up slowly 
before throwing the throttle wide open. If possible, 
both ends of the cylinder may be warmed at once. 
When the engine reaches full speed, close all 
cocks, open up the lubricating devices, and the 
engine is ready for work. 

In stopping, reverse the operation. Close the 
throttle and open up the various cocks. Close the 
lubricators. Wipe off each working part with a 
bunch of waste, watching carefully for a loose nut, 
a worn bearing, a scored wearing surface, or other 
trouble. Constant vigilance and care mean the 
prolongation of the life of the engine and thus pay 
bountifully in actual cash saved. 

Steam-plant troubles. In the above discussion 
the various essentials of the steam- plant operation 
are described. It is lack of attention to these 
essentials which causes trouble to develop. With 
most difficulties, the result is serious as regards 
the plant, because of the temperature and force 
which are handled. The only troubles likely to 
occur are owing to (1) loose parts or (2) improper 
lubrication. 

Looseness of parts may be detected by ear and 
by careful inspection when shutting down and 
before starting up. It must be remedied at once, or 
serious smash-ups may occur. 

Lubrication must be properly carried out 
according to the manufacturer's instructions, or the 
parts will heat, expand, and bind. The result is a 
shutdown, a wait for cooling, and thorough 
lubrication after inspection. If, on inspection, 
injury to the parts is found to exist, new parts must 
be provided or the old part repaired. Lack of 
lubrication with first-class oils and greases always 
ultimately costs a great deal more than proper 
attention in the first place. 
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By W. K. Feeudenbergbr, w/io, th\^^i^^0^igineer by profession, has never lost 'ouch will: the farm 
conditions and environment amid which he was horn and brought up. Until entering college he lived on a farm in 
Moniteau County, Mo. Since graduating from the University of Missouri, he has practised electrical engineering. 
For about 10 years he was in charge of the light and power work with the U. S. Steel Corporation, the American 
Smelting and Refining Co., and the Colorado Fuel and Iron Co. Then, for six and a half years, he was chief 
engineer of the Public Service Commission of Nevada. At present he is with the similar commission of his home 
state. Meanwhile he has found time to complete a special course in agriculture at the University of Missouri end to 
manage, with marked success for l\ years, a large farm near Columbia. — Editor. 



ELECTRICITY is the principal source of light and power for most classes of 
people in this country — except farmers. However, they, also, should make 
more general use of electricity for these purposes,, because (1) it produces a much 
better, safer, and more convenient light; and (2) as power for driving the numer- 
ous small machines about the house, barn, and daily, it saves much time and 
hard work. Its use for cooking, ironing, and other household tasks and in the 
incubator and brooder, also, is very desirable. 

The average fanner knows how to manage his farm and make of it a profitable 
business enterprise; but many farmers who are well-to-do and know how to make 
money do not know so well how to use it in the best way to obtain for themselves 
and families those conveniences, comforts, and niceties which alone make it 
worth while to accumulate wealth, and which make life pleasant and worth living. 

Rural life can be made more attractive than city life. In the city, the struggle 
for existence is incessant, and home life falls far short of life in the country with its 
pleasant and healthful and beautiful surroundings. Less hard labor and more 
recreation are needed, however, to make the average farmer's life pleasant and 
attractive. Nothing can bring about these results so surely as labor-saving and 
time-saving electric appliances. Many city people recognize the advantages of 
living in the country, and have country estates or country homes. They surround 
themselves with all the modern conveniences, however; for, without these, coun- 
try life would lose some of its attractions. 

Advantages of the electric light. Electricity produces a white, soft light 
which is pleasant to the eye and which 
enables one to do any kind of work at 
night almost aswell as in the daytime. It 
is much more convenient than oil lamps, 
which have to be moved about, because 
chandeliers, brackets, or cords may be 
suspended from the ceiling or fixed to 
the wall wherever needed. (Plugs, cords, 
and drop lights provide table and desk 
lamps when desired. The oil lamp re- 
quires frequent cleaning and filling, and 
must be lighted with a match, whereas 
electric globesrequirenothing more than 
an occasional dusting and a washing, at fig. 285. Electricity in thThome makes for health, me regular 
house-cleaning time, and the ••{'"ecuo tiiWfas thedty manThe farmer IS Just 23 en' 
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Equipment promptly and carefully repaired loses little if anything in efficiency and saves both 

time and money for its owner 



Every Tool and Machine That the Farmer Uses Deserves Shelter When Not in Use, Intelligent Handling, and Frequent Overhauling 

189 



These instruments, a knowledge of some 
fundamental principles, arid a little practice are all 
the farmer needs for most of his engineering tasks. 
A, mounted carpenter's level; E, sighting rod made 
of a flexible tape tacked on a 1 X 4-inch board; C, 
engineer's level; D, self-reading rod. 'See Chapter 



Concrete and other modern building 
materials enable the farmer to do most of 
his construction work witn- out outside 




help 



Probably No Industry, Not Primarily Engineering or Mechanical in Nature, Makes as Much Use of the Principles of These Sciences as 

Does Farming 
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.H$jw electricity may help farfti wci 
wcj^Um in the .past/' to employ |ouse 
um$mL of Work that has to be (lone 



ftei. It has been the custom of many farm 
Servants to help with the really enormous 
:<pi \ nd around the house, but it is now prac- 
tically impossible fo secure houle scfcjva* its on farms. Under these conditions, it 
becomes almost imperative that farmawomen use electric power to do this hard 
work and thus to save much titfie and to conserve their strength, in order that 
t hey^mayjje aty&.tp. ; do^ L .t he wo^^without jiired heip^,--,- -,- - .-- -. - =*==?r=?r~T ~ ----- 



light is turned on and off by simply pushing a button or turning a switch. 
Oil lamps give off an offensive odor, burn up the oxygen in the room, are 
frequently smoky and sooty, and smudge the fingers, while the electric light 
is clean and pleasant to use, gives off no smoke and very little heat, and does not 
throw off any poisonous gases. 

There i| still ^another and a most important advantage possessed by the 
dectric~ : l^tln^^^~perfecjiy safe toj : us( and produces no flame, whereas there 
is always dailg'er of ^^S^SS^easA. I' fires with oil lamps and lanterns from the 
i se of matches^ in lighting Tiffin, orj from overturning by accident, or by stock, 
if at the barn. /■'/&. 'S c -[P- 

On every .general farm, tl^ere is a large amount of work to be done about the 
iarmstead thdt requires much' tiiiiie and hard labor to accomplish, such as pump- 
ing the water Ibr'-house use/./ariq Wpr stock, grinding corn and other grain, chopping 
hay, turning the grindstone/ running the cream separator, churning, washing and 
ironing, cooking .meals ana ; wasliitg dishes, sweeping and housecleaning, and many 
Qther tasks. ;On account/of a j; s^ort4g e of farm hands, increasing wages, and 
horter hour£/,bf labor cm the fapifc. i| is becoming more and more necessary for 
most farmefe/'to do all /of theirf ow^, Ivoik; and, as practically all of their time is 
needed in 'the' fields during the ferap^jpig season, very little can be spared for work 
£ round /the' house, bain, and raairy.\^It is very necessary, therefore, that such 
work b'e/doiie quickly and witM litt^j hbor. These results can be accomplished 
with efej/trie power. / .si 



\ 

Hcrv\ liir.c and laboi may be sa\ed by using 
qpectricity in. ilk' "hvirc. '.nu.v be demonstrated 



manv \\:;ivs. 



When, loi, instance, an .ele'ctfi . 
aplly-dmen pump is used to supply water- for.. = _ . F a r m ^pieir should be pwrnfled \v 
l buse use and 'for stock, neither 4hfeMal3or iio^ i. ~ ■ 

tjie 'time' of the faimei is regy:ire_d_ for this pur- — 
[ jp»e t toi any > great: extenTU'-'flto r -^Uffe , aiscd ■■ : 



ith 



.Is- 



rtfied not -be more! than a half hour per week. ; (; 
"hock : car. then .be provided with good, iclea 
> water, instead ,o f .. £ Hat, contaminate 



MR 

an 

rtet ; from muddy ponds?' Water ••ialt'yfe 
afoity L'Sibred under ' sufficient -pressure to pro- • 
\|/de fire protection for the farm buildings, 
jftfr-fornhe '^conyenient use of the ■family' in ' 
ike- kitchen, laundry, bath, andy - closet from ; J 
lancets in any part of the house. " > , . 
| An electrically driven cream- separator' and. 
churn . will not - only save tiine-'.'.'flSitl'" labor,",^!^^ 
i p. cream will be left m the milk 'as is the * ^ 
ase when the - separator is opeiatetf- b\ ihan-d * ~< 
aid more buttci ■>! bettet, qualih wiH ffe-,^, 
( blamed fiom tfecfeajil'" \ < - .; "r-ji j _ " 
' When a grinefilone „i<_\dn\ en ~$8f.' e||bijncl ' 
1 fewer, the time <>t me'/mani is sa.\,ea uki -thj?«^. 
woik of- grinding -ti'XV sickfe. or other ; tool is. 
fle mudi quicket and beltei 

'-A feci gnpuu !>>l grinding corn or t other 




fie. /SO. ihe washing macmne, electrically driven, conserves 
the time, strength, and good nature of the housewife. 



time required for hauling to town for grinding 
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electric washing machines, wringers, irons, 
vacuum cleaners, kitchen ranges, dish washers, 
and other electric equipment, and he free from the 
drudgery of their work. 

The electric washing machine with wringer 
attached takes away practically all of the hard 
work of washing clothes, makes the time required 
for a family wash much shorter, reduces the wear 
and tear on the clothes, and leaves a woman free 
to attend to other duties much of the time. 

Electric irons are used almost as universally by 
townspeople as are electric lights. When once 
tried, they are soon found to be indispensable. In 
the old process of ironing, one must do the work 
near a hot stove, and be continually walking back 
and forth between stove and ironing table, 
changing irons; whereas, with an electric iron, a 
cool place may be selected in which to work, and 
the entire washing may be ironed without moving 
from one position or changing irons a single time. 



Ey using an electric vacuum cleaner, the daily 
sweeping and dusting can be much better 
accomplished, arid in one operation, without hard 
labor and without having to breathe into the lungs 
germ-laden dust. Much of this work can be 
accomplished at the same time that the churning is 
being done or the clothes are being washed when 
these operations are performed with electric 
machines. So, also, the electric dishwasher can be 
put to work 3 times a day, helping greatly to 
reduce the load on the overburdened housewife. 

In addition to the foregoing illustrations of the 
desirability and necessity of using electricity on 
farms, the following important reason for its use 
may be advanced: Many farm boys and girls, who 
are now leaving good farm homes, could, it is safe 
to say, be kept from doing so if conditions were 
reasonably improved at their homes, as they might 
be by the use of modern electrical equipment. 



Sources of Electrical Supply 

Farmers may choose between 2 principal sources of electrical supply for 
their farms. First, they may obtain it from the electric-service companies op- 
perating in practically every city and town in our country. Second, they ma y pur- 
chase small electric plants and obtain their electricity from this source. In gen- 
eral, it is advisable for farmers to secure their electricity from the first-mentioned 
source, if possible, if fairly reasonable rates can be obtained and the cost of the 
electric lines for carrying the electricity from the company's plant to the farms is 
not too great. In case electricity cannot be obtained from the electric-service 
companies, fanners must purchase their own plants. In that event, each may 
have an individual plant of his own, or a group of-farmers may cooperate and 
purchase a plant in partnership large enough to supply them all. 

It is advisable for farmers to purchase their electricity from the electric-service 
companies, if it can be obtained at a price no greater than it would cost to pro- 
duce it on the individual farms with private plants. It must be evident to any- 
one that it would cost much less to generate electricity in very large quantities 
at one central plant than it would to produce the same quantity in hundreds of 
small plants, because the fuel and other supplies needed could be purchased at 
lower prices in large quantities, and the same 

quantity of fuel would produce a much larger 
quantity of electricity in the large plant be- 
cause the large plant is much more efficient. 

Furthermore, experience has shown that the 
capacity or size of one large plant, used to 
serve a large number of customers, need be 
only about one third the aggregate capacity 
required if each customer has his own plant; 
because they would never all be using large 
quantities of the electricity at the same time. 
Therefore the large plant would cost very 




motor can be attached. 
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which are required to carry the electricity from the towns to 
the farms, should not cost more than the group of small 
plants, if the same high grade and quality of equipment is 
used in both cases. 

As a general rule, it is possible for the electric-service 
companies to supply electricity at a lower cost than farmers 
are able to produce it on their own farms from private plants. 
This is the principal reason why it is advisable to purchase 
the supply. Another reason is that these companies have 
made a special study of the electrical business and thoroughly 
understand every detail of it. They employ experienced elec- 
tricians who know how to handle the machinery, the elec- 
tricity, and every part of the plant to the very best advan- 
tage. On the other hand, farmers could not be expected to 
handle their private plants so advantageously, they would 288a 
have breakdowns and other annoyances, and their plants could 




One way to grind an 



. Compare Fig. 

not operate with 

such regularity and such freedom from interruptions of service as the large plants. 

There are other advantages in purchasing the electrical supply. Farmers would not 
have to make large investments, which would be necessary if they purchased their own 
plants. _ They could get a large amount or small amount of light or power from the 
electric company as needed, whereas, if they generated their own supply, the plants would 
have to be large enough to produce the largest quantity that would ever be needed at any 
time. 



Electrical Terms and Expressions 



In dealing with the subject of electricity it is 
necessary to use a number of terms and 
expressions the meanings of which are not 




Fig. 288a. The modem, electrical way saves one man's time, 
the other one's back and keeps the edges keener because more 
easily and, therefore, oftener done. 



generally understood. A few of the more important 
ones will, therefore, be defined here. 

Electric current; ampere; ammeter. The 
electricity flowing through a wire, lamp, motor or 
other apparatus is called an electric current. The 
ampere is the unit of measurement of an electric 
current. An ammeter is an instrument used for 
measuring the number of amperes of current 
flowing at any time. 

Voltage; volt; voltmeter. The voltage of an 
electrical supply is the electrical pressure. The volt 
is the unit of measurement of voltage or pressure. 
A voltmeter is an instrument which is used to 
measure the voltage. 

Watt; kilowatt; horsepower. Electric lamps and 
small apparatus are rated in watts, the watt being 
the unit of measurement of capacity or size. We 
have 15-watt lamps, 20-watt lamps, and other 
small sizes, also 100-watt lamps and large sizes. 
Large generators and transformers are rated in 
kilowatts. The kilowatt is usually written K. W. 
One kilowatt is equal to 1,000 watts. One 
horsepower is equal to 746 watts, or nearly three- 
fourths of a kilowatt. One kilowatt is slightly more 
than 1|- horsepower. 



How Electricity is Measured and Sold 

Electricity is measured for sale in kilowatt-hours (usually written KWH) by a device called 

a watt-hour-meter or recording wattmeter. One kilowatt- 
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hour is 1 kilowatt working 1 hour. A 50-watt lamp uses 50 watt hours in one hour. In 20 
hours, it would use 20 x 50 or 1,000 watt hours, which is 1 kilowatt hour. If the price is 10 
cents per kilowatt hour, then the cost of burning such a lamp 20 hours would be 10 cents. 
_ The wattmeter measures and records with great accuracy the amount of electricity used, 
whether for lighting, power, or heating. 



Many farmers using electricity. In all sections 
of this country large numbers of farmers are 
already using electric light and power, obtaining 
electricity from private plants or from electric- 
service companies. A San Francisco, California, 
company supplies more than 8,000 farmer 
customers with electricity; one at Fresno, 
California, more than 1,600 farmers; and there are 
many thousands of farms supplied by other 
electric companies in California, Washington, and 
Oregon. The greater portion of this electric 
demand on the Pacific Coast is for operating 
electric pumps for irrigation. In the central 
sections, especially in those states included in the 
Corn Belt, Wisconsin, Indiana, Illinois, Iowa, 
Missouri, Ohio, Pennsylvania, Nebraska, Kansas, 
Minnesota, and other states many thousands of 
farms are supplied from electric companies 
operating in nearby towns. Large numbers of 
farmers and ranchers in the Rocky Mountain 
states, the southern states, and the Atlantic Coast 
states are also using electric light and power. 

Rates and charges for electricity. The terms and 
conditions under which transmission lines are 
built to farming sections by electric service 
companies, and the rates charged for the service 
vary widely in different places. The following 
examples of 



typical arrangements are cited as illustrations, all 
these being taken from the "Com Belt": 

Case 1. A company has several lines extending 
into the country wherever a small group of 
farmers who want electric service is favorably 
located. Ten or more farmers can usually be 
served from one 10-ldlowat transformer and a 
pressure of 2,200 volts. Each farmer owns a 
transformer of from 1 to 

2kilowatt capacity which reduces the pressure to 
110 volts for use in lamps or motors. The farmers 
furnish the poles and set them in the ground, and 
pay 10 cents per kilowatt- hour, with a minimum 
charge of _S2 per month. This is more than city 
patrons served by the same company have to pay, 
as is usually the case, because of the extra 
investment in the long transmission lines and the 
loss of current in them and in the transformers. 

Case 2. A company serves a number of farmers 
within a radius of 4 miles from town. The farmers 
paid the entire cost of the electric line, which 
amounted to $425 for each farm. Their average 
electric bill is from $4 to $6.50 a month, for which 
they do their washing, ironing, water pumping, 
cream separating, and feed < grinding, and light 
all their houses, barns, and outbuildings. 

Case 3. A company serves farmers from 




Fig. 289. The kind of power plant that is ran by stream or impounded waters and that supplies electricity to farmers of certain 

sections at a remarkably low figure 
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a 2,200-volt line, furnishing the line and equipment 
and making a fiat charge of $4 per month per 
farmer. 

Case 4. A company serves farmers at 12 cents 
per kilowatt-hour with a minimum charge of $5 per 
month. It furnished the transmission line, but each 
farmer erected or paid for his own service line. 

Case 5. A company serves farmers from a line 
which runs to a nearby town. The line is owned by 
the town, the farmers paying a rental of 50 cents 
per month each for the use of it. The company's 
charge for service is 121 cents per kilowatt-hour 
and the average bill per farmer is about $20 a year 
for service plus the $6 for line rent. 

Case 6. A company has 275 farmer patrons. In 
order to obtain service, a farmer is required to pay 
the company $75 for extending its lines along the 
public highway to his farm. The farmer builds his 
own service lines from the company's line on the 
public highway to his home. The $75 payment is 
later returned to the farmers in small monthly 
amounts, in the form of discounts on service. The 
rates paid are 10 cents per kilowatt-hour for the 
first 25 kilowatt-hours per month; 8 cents per 
kilowatt-hour for the next 25 kilowatt hours per 
month; 6 cents per kilowatt- hour for all in excess 
of 50 kilowatt-hours per month. A discount of 5 per 
cent, is allowed for prompt payment. The minimum 
monthly 




Fig. 291. The electrically heated incubator is no longer 
a doubtful experiment, but an established fact 

charge is $ 1 and the average bill paid per month is 
from $1.50 to $1.75. 

Rates on the Pacific Coast and in other sections 
where water power is obtainable are lower than in 
sections where fuel is required. The Fresno, 
California, company referred to above makes the 
following rates for farm service: 4 cents per 
kilowatt-hour for the first 200 kilowatt-hours per 
month; 2 cents per kilowatt-hour for all in excess 
of 200 kilowatt-hours per month. The minimum 
charge per month is $2.50. 

There should be a more uniform system adopted 
for serving farmer patrons and of charging them 
for current and service. The service company 
should own and operate all lines, in the interest of 
uniformity, economy, and good service. A proper 
minimum charge should be established, and this 
should seldom be lower than $2 or $2.50 a month. 
Under some circumstances, it might be necessary 
to make it somewhat higher. 

For the reasons given above, it is necessary for 
an electric company to make a higher charge for 
farm service than for city service either in the rate 
per kilowatt-hour or in the minimum charge per 
month, or in both. 

Cooperative and Private Electric 
Plants 



Fig. 290. An electric range, clean, efficient, cool, easily 
controlled rand, where current is reasonable, decidedly 

economical. , „ 

here are, of course, many commu- 
nities where it is impossible for farm- 
ers to obtain electricity from a city plant or a commercial electric light or power 
company. In such cases two courses are open to them: They may individually 
install private, individual plants, or they may form a cooperative company and 
install and operate a central plant to supply them all. The latter plan often 





bringing electricity within reach of many who might be able to invest a small amount in 
the company and pay a regular charge per year or per month when they could not afford 
to buy even a small individual plant outright. 

A farmers' cooperative electric system could be operated somewhat on the plan of a 
farmers' telephone line. Under such a system, small, medium, and large farms should be 
able to get reasonable service at an expense not exceeding $3.50, $5, and $7.50 per 
month respectively, including the depreciation of the plant. The investment would be 
about $400, $600, and $800 respectively. 

When cooperative companies cannot be formed, farmers who can afford to do so 
will find it highly profitable to install private plants. There are a large number of 
manufacturing companies which make a specialty of furnishing complete plants suitable 
for such use. The better-grade plants are fairly easy to operate, so that by following the 
instruction book furnished with each plant, a farmer will soon learn how to obtain good 
results, especially if he has had experience in operating a gasoline engine or an 
automobile. 

These small plants usually consist of an electric generator, a gasoline engine to 
operate the generator, a switchboard with switches and electric meters to measure and 
control the electricity, and a storage battery. A storage battery is used in connection with 
farm plants for the following reason: If no storage battery were used, it would be 
necessary to run the engine and generator all day in order to have power or light at any 
time that it is needed. This would be objectionable on account of .the excessive cost for 
gasoline, and the machinery would wear out rapidly. By using a storage battery, the 
engine and generator may be ran for a few hours every 3 or 4 days to generate electricity 
and store it up in the storage battery, and then the battery is always ready to provide 
either electric light, power, or heat at the turn of a switch, day or night, while the engine 
and generator are idle. 

It is very important that the manufacturers' instructions be carefully followed. The 
bearings of the engine and generator must be oiled at proper intervals, and the storage 
battery will require a little pure water occasionally as well as other attention. Solid 
foundations should be provided for engine and generator, to prevent vibration. The plant 
must be enclosed in a tight building and carefully shielded from rain. The machinery 
should be kept clean. 

In many cases, it will be found cheaper to purchase an engine large enough 
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as low as possible for best results, but not low 
enough to be in the way. Six feet f-om the floor is 
about the right distance. They should not always LL 
be placed over the centre of the room, but where 
the light is most needed, in each case. 

The cost of wiring a farmhouse for lighting PRI 
might be as low as $2 for each room for small 
one-story bur dings, and 4 or 5 times as much for 
large, expensively-furnished houses, including 
cost of fixture s. 

Shades and reflectors. There are many varieties 

of somewhat gaudy and highly colored lamp 
shades on the market. Although such varieties are 
frequently low in price, they are neither the most 
otnamental nor the most efficient. ..n fact, they are 
sometimes detrimental, rather than beneficial. The 
best shades and reflectors for elestric lamps are 
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ELECTRICITY ON THE 



FARM 

and connect the iron to the nearest lamp 
socket. The ironing can be done much 
quicker, also, because it is not necessary to 
stop to change irons; the iron keeps at the 
proper temperature so that the ironing can be 
done to the best advantage all the time; and 
there is no walking back and forth from iron- 
-ing table to stove. The cost of an electric 
iron is from $3.50 to $7 and the electricity 
required to operate it is from 5 to 10 kilowatt- 
hours per month. 

Cream separator and chum. A cream 
separator and a churn can be arranged for 
operation from a single motor, which may be 
one-sixth or one-fourth horsepower in size 
for the average farm. Dairy farms should 
have larger machines, also electric milking 
machines. The power required for churn and 

separator for an aver- 
age farm would be 2 or 
3kilowatt-hours per 
month. By using elec- 
tric power all the 
cream can be taken 
out of the milk, when 
the speed of the sepa- 
rator is properly ad- 
justed. When the 
separator is turned by 

hand, it is impossible 
to regulate the speed 
so that all the cream 
will be taken out. The 
electric motor takes 
the hard work out of 
Ftg. 298. Why turn the burning and of sepa- 

separator and chum by hand rating the Cream, also 
when a portable motor will do it? out of milking, when 

electric milkers are 
used. Farmers having 10 or more cows to 
milk will find that it is economical to install 
electric milking machines. Those of small 
size will use from 3 to 10 kilowatt-hours of 
electricity per month. 

Refrigeration. Farmers recognize_ the necessity 
of having a cool place in which to keep dairy 
products, fruits, and vegetables during the summer 
months. Many farmers build icehouses,_ and put 
up ice during the winter for use in summer. Others 
have no suitable bodies of water within a 
reasonable distance from which to obtain ice, or 
cannot afford to build icehouses. In any case,_ a 
small farm refrigerating plant will provide the low 
temperature required for preserving farm products 
as cheaply as can be done b/ storing winter ice for 
the purpose. For example, a test was made with a 
small outfit in 1915, in central Illinois during the 
month of July, in which a refrigerator box 16 x 36 
x 50 inches was used. The power required to 
operate the refrigerator was less than I horsepower. 
The motor was run an average of 5J hours a day 
for the 3 1 days. The temperature of the refrigerator 
box was kept between 40 and 45 degrees F. In the 
31 
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days, only 36.2 kilowatt-hours were 
used, which, at 10 cents per kilowatt- 
hour, would cost $3.62. Of course, 
the cost of ammonia which is neces- 
sary for the refrigerating machine, 
and of oil for lubrication, would add 
materially to the total cost. But 
it would only be necessary to operate 
the machine from 4 to 5 months 
of a year, depending on the climate. 

Feed grinder, fanning mill, corn 
sheller, wood saw. A feed grinder 
requires considerable power, and, 
therefore, some farmers prefer to 
locate it in the building with the 
electric plant, so that it may be run 
from the same engine. If one can 
afford the additional investment, 
somewhat better results may be ob- 
tained by using an electric motor to 
run the feed grinder; but the other 
method would be quite satisfactory. 
A size requiring a 2-horsepower 
motor to drive it should be large 
enough for the individual farmer. 
It requires about 40 kilowatt-hours 
to grind 100 bushels of corn, but 
only about 8 kilowatt-hours for cracking 
same amount. 

The fanning mill, or seed cleaner, could be 
driven from the same motor that runs the feed 
grinder, or a portable motor should be rigged up 
for various uses, including the work of running a 
wood saw and corn sheller. 

When electric power can be purchased from an 
electric company, such work as silo filling and 
threshing grain can be profitably done with electric 
motors; but it would not be economical to install a 
private plant large enough for such work, except on 
very large farms. 

Many farmers are now buying farm trac- 
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Electric 
soldering 
iron. 



the 




Fig. 300. An important advantage of the electric washer is that 
it can be used in the kitchen but kept elsewhere out of the way 
when not needed. 
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To-day there are 'probably more farmers who can talk intelligently about ignition, compression, magnetos, etc., than 
there are men in other lines of work not primarily connected with engines who can do the same. A full course in the 
subject requy^widpjQlfrtfr^ftfe^ 

things that li^should know and to rem^u^t^^^^^i^^^m^^^^^^j^^^^nportant details that he may already 
know but n SptgHgdMUl! itTen. — Editor. 1,1 ' * s " 
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ASOLINE. kerosene, and crude-oil engines of every kind 
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engines," because the fuel action is entirely inside the engine. 

Efficiency of engines. The theoretical study of engines has shown very clearly 
that only a certain amount of the heat energy which is supplied to an engine can 
be converted into mechanical energy. The higher the temperatures that can be 
reached with the working substance, the greater the efficiency which it is possible 
to obtain. Internal-combustion engines are so designed that 
the explosion temperatures are very high; and, with 
the explosion taking place right in the engine, there ]3p 
are no losses of heat in transmission. Therefore the 
resulting efficiency may be made very much higher 
than that of any steam type. In effi- 
ciency, the internal-combustion engine 
has reached more than 50 per cent and 
runs frequently as high as 40 per cent, 
while 15 per cent is high for a steam 
engine, and 20 per cent is seldom 
reached. The figures, of course, apply 

tO the different engines as means for Fig. 301. Typical water-cooled, stationary gas engine with spark 

getting mechanical energy out of fuel. ttfS^' the cumnt bemg suppl ' ed by dry ba " enes m 
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How an engine works. In all engines of the internal-combustion type apt to be found 
on the farm there are 5 main operations: (1) the fuel must enter the engine; (2) it must 
be compressed in one end of the cylinder; (3) it must be ignited (4) then expand against 
a piston, and (5) the burned gases must be got rid of by being forced out of the engine 
entirely. All this mast be done automatically and very rapidly. In the very highest speed 
engine, this entire series of operations is completed 30 times in every second. In most 
stationary engines of small size, the speed is not more than one fifth of this; but it is fast 
enough to necessitate the most careful timing of every part of the action. 

The fuel is stored in a tank, from which it flows by gravity to a device called a 
"carburetor'," or "vaporizer." This is nothing more nor less than some form of atomizer 
in which conditions are made favorable for the vaporizing of the liquid fuel, and the 
thorough mixing of the vapor with air, thus forming an explosive mixture. This is drawn 
into the engine by the suction of the moving piston in the cylinder. The time of drawing 
in the charge is regulated by the inlet valves, which are operated by cams on the engine 
cam shaft this being geared directly to the crank shaft itself. After the mixture is drawn 
in, the valves are all shut, the piston comes up and compresses the mixture considerably. 
Then, at the proper 
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moment, a spark ignites the mixture, which explodes and, by expansion due to the heat, 
forces the piston down again. On the return stroke, the piston drives out most of the 
burned gases. They are still very hot, of course, and the heat they carry away is one of the 
large sources of lost efficiency in oil-engine work. 
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Fuels 

The determination of the best 
fuel for economical use in small 
engines has occupied a great deal 
of thought during the past few 
years, because of the constantly 
increasing price of gasoline and 
the very much cheaper cost of 
kerosene in many parts of the 
country. Crude oil for engines of 
about 50 horsepower and over 
has also found strong advocates, 
and it is used to a considerable 
extent. The problem presented 
is very much complicated by the 
incidental points connected with 
the use of the fuels. 

Kerosene is a heavier 
than gasoline, both being obtained from crude 
petroleum. The crude petroleum itself is in 
some form used m the larger engines. _ Natu- 
rally, it is cheap, as there has been no material 
work done on it from the well to 
Both kerosene and gasoline a 
"cracking" the petroleum, and ! : 
in the continuous succession of *jSj$ 
crude petroleum. This material! 
gives us our various fuel oils, 
many mineral lubricating oils, 
heavy — the greases, dye and 
ucts, and, not least valuab 
known vaseline, or petroleum jelly 

Theoretically, kerosene has a 
value than gasoline, in the propor£ 
to 9; but it is not possible to get the/ 
of kerosene in a gasoline engine 
higher temperature is required to 
it than gasoline, and more evaporati 
is required. Then, within the engine^ 
bustion 
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Fig. 304. Top view of a gas-engine cylinder, partly cut away to 



snow water jacket and arrangement of valves 

with a blow-torch, but this is not recommended 
for farm use. 

The amount of kerosene usually required 
is'over-li gallons to 1 gallon of gasoline, because 
of the incomplete combustion. In engines 
gcially built to run on kerosene, trials have 
tly shown an actually smaller consumption 
erotene than of gasoline in a gasoline engine 
thavsame amount of work in the same time. 

amount of fuel consumed per 
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Fic. 306. Diagrammatic wiri ng plan of a make-and-break 
ignition system in which a spark coil is used. The batteries 
are connected in series and with the en.gine where the wire is 
grounded. The make-and-break mechanism is operated by the 
tappet rod and this by moving parts of the engine 

by-product in refining to produce gasoline and 
other oils. 

All these things being taken into consideration, 
there is no doubt as to the superiority of the 
kerosene engine over any other type of power 
plant on "the farm., This is being demonstrated by 
the constantly decreasing use of steam and other 
engines in proportion to the total power used. 

Carburetors 

The first action on the fuel is to prepare the 
explosive mixture. This is done mainly in the 
carburetor. The common form of carburetor has 2 
chambers, one being a float chamber in which the 
fuel is kept at a constant level by the action of a 
float — either of coils, hollow brass, or aluminum 
— this float rising as fuel flows in and shutting off 
the supply at a valve when the proper level is 
reached. The fuel from the float chamber then 
flows to a second chamber, through which air is 
brought by the suction of the engine. This air is 
frequently wanned by some auxiliary connection, 
as by an intake situated near the exhaust pipe or 
manifold. The air passes through a constricted 
tube and thus acquires a high velocity. In the 
smallest part of this tube, where the velocity is 
highest, the rushing air passes over the surface of 
the fuel oil, picks up some of it, and mixes with it 
on the way to the cylinder. 

There are many different types of carburetor, 
but the general action here outlined fits all of 
them more or less. The tendency is to effect in 
some way a very perfect ana intimate mixture of 
the gas and air before they enter the cylinder. 
With the engines of very high speed, now in use 
to a large degree where light weight is essential, 
sufficient time is not given between explosions 
for complete combustion of the fuel. As explained 
below, this combustion is not instantaneous. 



The kerosene vaporizer differs from that for 
gasoline in that it involves some device, usu- 
ally a hot tube or hot-water jacket on the car- 
buretor for warming the fuel and helping to 
atomize it. There is also a heating device on 
the intake manifold to vaporize the kerosene. 
These help on the familiar principle that 
liquids vaporize more readily when heated. 

Ignition System 
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eriy cra^pm: (1) 
fci i Gioii, ana (2) the 
. igh- tension. These names refer to 
rnethod by which the spark in the 
cylinder is made: 

Make-and-break system. With the make- and- 
break design, there are 2 contact points in the 
cylinder, one of which is movable and may be 
turned away from the other suddenly by a spring- 
trigger arrangement, after having been in contact 
for a very small interval of time. The 2 points are 
connected in circuit with a battery and a coil of 
wire wound about an iron core. When the points 
are separated, the momentum of the current causes 
it to jump the gap created between the points, thiis 
giving the required spark. The purpose of the coil 
used is to increase this tendency of the current to 
continue to flow even after the circuit has been 
broken. The coil itself consists merely of a few 
turns .of insulated copper wire wound about a soft 
iron fcore. Such an arrangement as this has been 
used for many years in electric gas-lighting 
systems, and is there known as a spark coil." It is 
commonWreferredtoin corwiection with gas 
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"non-vibrating coil." 

The make-and-break 
system, because of the 
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Fig. 307. Diagrammatic wiring plan for an ignition system 
using dry batteries, vibrating spark coil fin box) and 6park plug, 
the timing of the spark being effected by the commutator 



A piece of level bottom land on which water stands for several days after a heavy rain. One line of tile would 




Drainage Is a Means of Reclaiming Poor Land, Improving Good Land, and Benefiting 
the Farm and the Farmer in Many Ways 



Sometimes Nature provides irrigation water at the mere cost of tapping the supply. At left, a shallow 
flowing well in Colorado; in centre, a typical artesian well in Mississippi; at right, water from an 
underground river fork in Kansas. 
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Man's task is the distribution of the water where it is needed, with the least effort and waste 

Ir Would Seem as Though the Earth Had Prepared a Supply of Moisture in Those Regions Where the Heavens Deny It. The Result Is- 

Irrigation 
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difficulties of mechanicakdgsign, cannot be used 
on high-speed engines btrPis used on a large 
proportion of stationary farm engines. It lias many 
advantages and many disadvantages over the jump- 
spark system. A much hotter spark can be obtained 
with the make-and-break, because of a greater flow 
of current; there is not so much leakage of current; 
and the system is not so readily put out of service 
by dampness and dirt. On the other hand, good 
contacts are required all through the system, and, 
particularly, the contacts within the cylinder must 
be kept clean. This is sometimes difficult because 
of the presence of soot and oil. Another 
disadvantage is the larger number of moving parts 
and wearing surfaces. 

The jump-sparlt system. The jump-spark design 
is that in which a spark plug is used in the engine 
cylinders. Here the spark points are stationary (but 
adjustable), with a fixed distance between them. 
They are in circuit with the secondary winding of 
an induction coil, commonly referred to as a 
"jump- spark coil," or "vibrating coil." It consists 
of 2 windings. The primary has a few turns of 
comparatively large copper wire and is connected 
to the battery. The secondary has many thousands 
of turns of fine wire, the fine wire being used 
solely to allow the coils to be crowded close to the 
core and to save space and cost. Owing to the large 
number of turns in the secondaiy, the voltage, or 
"pressure," of that circuit is higher than that of the 
battery circuit, and so it can force a flow of 
electricity across the gap. The current flowing in 
the secondary is less than that in the primary, and it 
cannot be measured easily and directly by 
convenient instruments. The current in the primary, 
however, may be measured by means of a pocket 
battery ammeter, and should not exceed one fourth 
or one half an ampere, if the circuit is in proper 
condition. 

The principal disadvantage of the jump- spark 
design is the high tension or voltage used, because 
of the difficulty with which proper insulation is 
obtained. The least dirt or moisture is fatal to its 
workings. The 
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Fig. 308. Wiring plan when batteries and low tension magneto 
are used in a simple make-and-break system. Actually the 
magneto is attached, metal to metal, to the engine base so as to 
complete the circuit 




vibrator in the primary circuit, used to open and 
close the circuit A rapidly, sometimes gives trouble. 
This system is generally adopted for medium and 
small-sized engines. 

Magnetos are common sources of electrical 
energy in ignition systems, being really a special 
type of generator or dynamo generating alternating 
current at either a high or a low voltage. The low- 
tension magneto replaces the battery in the make- 
and-break system and, occasionally, in the primary 
circuit of the jump-spark design. Frequently there 
is a special spark coil built in low-tension 
magnetos designed for automobile ignition but this 
is not common in farm-engine magnetos. The high- 
tension magneto, when used, takes the place of the 
whole jump-spark system, if desired, the spark 
plugs being connected directly to the magneto 
terminals. 

Another type of magneto used on stationary 
engines is of the oscillating make-and-break type 
shown in Fig. 309. To use this type an engine must 
be equipped with a cam to work the oscillator. This 
is controlled by a spring which, when it is released, 
draws it back breaking the contacts and thereby 
making a spark. Often a double spring oscillating 
attachment is arranged with the springs set 
horizontally thereby giving a somewhat better 
balanced magneto and insuring a more even spark. 

In all of these systems, the electrical action is 
practically instantaneous; but although combustion 
in the engine cylinder is extremely rapid, there is a 
definite lapse of time between the closing of the 
electrical circuit and the point of mjfirimum 
pressure set up by the explosion of the gases. The 
exact length of this period depends upon the pro - 
portions of air and vapor in the mixture. The 
combustion period with a mixture of 
lpart gas to 4 parts air is four hundredths of a 
second, and that with a mixture of 1 part gas to 14 
parts air, thirty hundredths. 

On this account, the spark circuit must be 
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the exact point where 
/nsutefion it is desired that ex- 
plosion shall take 
place. This may even 
be before the piston 
reaches the end of its 
compression stroke, 
for even so, the force 
of the explosion does 
not occur until after 
the maximum com- 
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dosod a little while be- has started back. Care should be taken that 
fore the piston gets to explosion shall not occur when the piston is 

exactly at the end of the stroke, because that 
causes bad knocking, owing to the full force of 
explosion being transmitted directly to the crank 
and crankshaft bearings. 

If explosion occurs before the piston reaches 
the end of the compression stroke, when the 
engine is being started, it may turn the crank 
forcibly in the reverse direction and so injure the 
operator who is trying to turn it the other way. If 
the explosion occurs too early, when the engine is 
running, there will be a loss of power, because the 
force of the explosion will oppose the motion of 
the piston. Then, too, combustion is slower with 
the gas under less pressure, so that the engine will 
become overheated, if run continually with a 
much-retarded spark. 

These facts underlie 3 rules of spark control, 
which should be memorized and understood by 
every engine operator. They are: 

"1) Always retard the spark before starting the 
engine. 

_ (2) Always advance the spark as the en. gine 
picks up speed. 

(3) Always retard the spark when the en> gine 
slows down under a hea vy load. 

In every case when the engine is running, the 
object of spark control is to secure an explosion at 
the moment when the crank has passed the dead 
centre and the piston has started back on the 
return stroke. This will give the maximum power 
and the most economical operation. An explosion 
at any other time in the stroke wastes fuel and 
injures the engine — from undue strain, if before 
the piston reaches the end of stroke, and from 
overheating, if after. 



Fic. 310. Section of a spark 

plug. The metal thread pression has taken 

screwing into the cylinder head place and the piston 
makes one connection; the started back, 
central electrode, joined to the ricliripcs nf thp 

epark-coil wire by means lne ricnness 01 me 
of,.the thumb nut, makes the mixture varies from 
otner - time to time, and so, 

of course, there must 
be changes in the point of ignition. This 
variation in the mixture is due to chang- 
ing the throttle, opening and closing it from 
time to time as the load varies. Then, too, 
with an increase in the speed of the engine, 
the spark must be advanced, because the 
circuit must be closed earlier in the stroke, 
to allow the same period of time to elapse 
before the piston reaches the end of stroke, 
the piston traveling so much faster than 
before. On the other hand, if the engine 
is being started, the piston is traveling slowly, 
and so the spark must be retarded. That 
is, the circuit must be closed when the piston 
is at the end of the compression stroke, or 
after it has passed the end of stroke usually 
the latter. In either case, the maximum force 
of the explosion will occur after the piston 



Types and Parts of Internal-Combustion Engines 

Four-cycle engines. The entire operation, from the intake of 
the mixture to the exhaust of the burned gases, is a cycle of {^ r * 
operations. In one class of engines it takes 4 strokes of the 
piston, the first stroke sucking in the charge, the return stroke 
compressing it, the explosion forcing the piston out on the third 
stroke, and the piston pushing out the burnt gases on the fourth 
stroke. Then it is all done over again. This land of engine is a f 
our-stroke-cycle type, usually called a "four-cycle type." This is 
to distinguish it from the two-strolce-cycle engine, the details of 
valve construction necessary to make the two-stroke cycle 
possible being very different. 

Two-stroke-cycle engines. In the two-stroke-cvcle type, the 
explosion forces the piston out, this movement of the piston 
compressing the mixture in the crank case. The compressed 
charge flows up into the cylinder as the piston, toward the latter 
part _ of its outward stroke, uncovers an inlet port in the cylinder 
side. Just before the inlet port is uncovered, an outlet or exhaust 
opening on the opposite side of the cylinder is -uncovered, so ~ e> 

that the ^ IG ' Diagram showing the 

successive operations in the 
working of a 4-cycle engine. 



exhaust 
somewh 
by the 
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s r^W out an d are helped 
the scavengering process 
|w of the new charge. This 
inflow^'li; ! slopped as the piston returns 
on^tfe r 'inpfcoke, the mixture is com- 
pressed^' ian'U ignition takes place, fol- 
lowed ^rth? jexplosion. 
In thi^|{&a&, the piston really acts 
like a ^papp^ allowing both intake and 
exha^fASj'^a certain fixed time in the 
stroke. As both inlet and exhaust 
ports are open at the same time, there 
is some mixing together of the fresh 
charge and the burned gases, thus cut- 
ting down the explosive force on the 
piston. If it were not for this fact of 

3 nrpoVe-r rp»cn1tinrr miVturp cmA alor> Fir,. 3 12. How a twocycle engine works. Note that the crank case 
A WCOAU resulting, IIIIAIUIC dllU, dlSU, is enclosed and takes part in carrying out the series of operations. 

the loss of some of the fresh charge 
through the exhaust port, the two-cycle 

engine would give twice the power at the same speed as the-four-cycle and with 
a similar weight and bulk of material. As a matter of practice, the weakening of 
the charge and the nature of the valve openings make the two-cycle type a 
slow-speed engine, and with the same size of engine only about 30 per cent, 
power is obtained, using perhaps slightly more fuel in proportion than with a 
more similarly powered four-cycle machine. 

Diesel engines. Engines of the Diesel type (Fig. 313), more or less modified, 
are a modern development for farm use and have attained considerable popularity 
because they start and run on any of the cheap, low-grade fuels such as crude oil, 
fuel oil, kerosene, tops, distillate, etc. They are of the four-cycle type but re- 
quire neither carburetor nor electric ignition system. On the suction stroke of 
the piston pure air is drawn in through the intake valve (a). During a part of 
this stroke the fuel required flows by gravity into a fuel cup (/) through a sep- 
arate needle valve (d) the amount of fuel admitted being regulated by the action 
of the engine governor on this valve. On the compression 

stroke the air is compressed very highly so tl 
extremely hot, ignites a part of the fuel in the fu^ 
pressure created by this burning portion forces£3i|ifpap 
fuel oil as a spray (h) out of the cup and , " 

through the spray openings fg| into t 
der (k) where it burns and cr 
pressure, forcing the piston (I) ow^,^ 
the expansion stroke. M J « v 4fre*""' 




this stroke the exhaust |Valve 
the piston traveling bJc k on 
haust stroke forces thl^jj 
out through the muffler. I i 




Valves. The important part of e ngine da 
sign is in the size, location, and op$*ato^odf__ 
the valves. They determine to a larg ^&Sffl de^^ 
Fig 313. Section through cylinder head of Diesel type the possible speed, power, and efficiency of the 
engine, a air intake valve; b fuel passage; c needle engine. In the four-cycle engine they are 
spray opTnk A Ts A aTof fuel A uppiyp A pef usually operated by a series of cams on a shaft 

k cylinder; i piston. geared to the crank shaft and running at half 
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Fig. .314. End andlside views of valves (a stem, 6 face) 
showing in A normal condition and, in B, C, and D various 
troubles. B illustrates worn spots (c) which cause the escape of 
gas; C shows a pitted surface; D shows a burned spot (c) which 
cannot be repaired, but which fortunately is not common. The 
other troubles can usually be corrected by grinding. 

its speed. These cams open the valves at the 
proper points in the stroke, and coiled springs 
close them. When carbon accumulates in the 
cylinder, it is apt to be found on the valves and 
on the valve seats. This prevents tight closing, 
allows leakage, and causes loss of power. It is, 
therefore, a good plan to grind the valves 
occasionally with a fine pumice-stone paste, so 
that they will always seat tightly. 

Governors. Many stationary oil engines have 
governors of one kind or another. The 




)/alve trouble comes from the wearing of 
il shoulders are formed, which prevent 
i complete compression. 



n this, the 
valve 
exhaust 
s takes 
to 




Fig. 315. One type 
the seats and valm 
tight closing and t 



hit-or-m 
exhaust 
closed 
valve 
place, 
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depenc 1: 
cases 



coolin 
cooling 

also employed. Cooling is necessary in 
interests of efficiency to increase compression, 
speed of explosion, and so forth, and in every 
way to make the temperature of 



explosion as high as possible. Such high 
temperatures as are obtained would 
cause expansion of all parts, increase 
friction, cause binding, and, in some 
cases, melt the metal, if it were not for 
some means of carrying oil the surplus 
heat from the parts as rapidly as it is 
created. This, of course, causes a tre- 
mendous loss of energy, and consti- 
tutes a big problem in design. Any en- 
gine will operate better hot than cold or 
warm. 

The air-cooled engine has flaring 
ribs or flanges on the outside of the 
cylinder casting, in order to increase 
the radiating surface. Air-cooled en- 
gines are lighter and usually run better 
than water-cooled ones. They are al- 
ways small units. Water-cooled engines 
are more generally used, though not 
always the best. In this type, the cylinder 
has a double wall through which water cir- 
culates, from a tank or radiator, around 
the explosion cylinder and, in large engines, 
through the piston which is made hollow. 
Both types sometimes have auxiliary fan 
equipment to blow cold air over the engine, 
or, more often, to draw air through the radia- 
tor and increase the radiation. 

The water is sometimes circulated by 
a small pump but more often, as a result of 
the change in temperature setting up currents 
which flow completely around the system. 
Occasionally, water, from some plentiful 
source just flows continually through the 
whole water jacket. The trouble most often 
encountered with water cooling results in 
the winter from forgetting to empty the 
radiator or tank and water jacket. ' Such 
forgetfulness frequently results in a cracked 
cylinder or broken pipes. Oil, alcohol and 
special preparations are frequently used 
in freezing weather to prevent this. However, 
as a rule it is best to drain the water-cooling 
system whenever it is necessary to leave the 
engine idle for any length of time in a place 
where the temperature is 

likely to go much below 
the freezing point. 




idearsnre 



Fig. 316. Other valve troubles: a and b bent stems; c accumulation 
of carbon preventing tight closing; d incorrect adjustment of stem 
so that valve is not luted when it should be. 
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Care and Management 

Cleanliness is the first essential in the proper care of engines. The cylinder, 
valves, ignition parts, and the machine generally should be kept free from dirt 
and other foreign substances. Otherwise, short circuits in the electrical system 
and loose parts in the machinery will result. 

Oiling is another essential. All cups should be kept full and running at all 
times when the engine is operated. In starting, the engine should be turned over 
by hand to see if it is "free"; it should then be started, and the oil system put into 
operation at once. A high-grade oil is required for the engine cylinder where 
temperatures are veiy high, while medium or light-weight oils are used for 
bearings and the like. In winter, lighter oils can be used than in summer. 
Proper oil circulation should be insured by the use of an oil pump in the system. 

The fuel oil must flow freely, and admission of air into the storage tank 
must always be provided for, in order to force the fuel feed. Usually, there 
is a tiny hole in the cover, which takes care of that point. 

The water jacket must always contain water, as a few minutes' run without 
water cooling would be very likely to destroy the engine. 

The ignition system must be kept in operating shape and given careful in- 
spection involving the tightening of all connections, the keeping of all wires dry, 
the maintaining of the voltage of the battery used, and certainty that the igni- 
tion points of the spark plug or other electric igniter are clean. 

Except in cases of overheating and binding parts, an engine will stop only 
when there is either lack of the explosive mixture or a broken electrical connec- 
tion. An intermittent engine action may be due to a poor electrical connec- 
tion, leaky valves, or poor mixture. 



Sources of current. The electric 
current furnished to the ignition sys- 
tem must come from (a) dry batteries, 
(b) storage batteries, (c) magnetos, 
or (d) generators. All are perfectly 
good sources. In first cost and ease 
of handling, nothing is so good as 
the dry battery. While they last, 
dry batteries give entire satisfaction. 
One of the difficulties in using them 
is the need of electrical instruments 
to indicate when they require replac- 
ing. When used for _ starting only, 
they are fairly economical. 

Storage batteries, while expensive 
in first cost, make a very cheap source 
of power in operation. They must 
be watchfully cared for, the liquid 
maintained at the proper specific 
gravity, the amount of liquid kept 
to a certain point, and they must 
be continually recharged as they run 
out. Some source of direct current 
for charging is required, and this is very 
dom readily available on the farm. 

Magnetos and dynamos will furnish elec- 
tricity so long as motive power is applied 
to them. Their power is usually furnished 
by the engine itself, starting usually being 
effected by dry batteries. The difference 
between the magneto and the dynamo, or 
generator, is one of make-up and not of prin- 



Fig. 317. Horizontal type of internal combustion engine especially adapted for 
farm use. Horse power may range from It to 12 or more. Ignition is effected by 
means of oscillating magneto shown in place at the side of the cylinder 



sel- 



ciple. The magneto is a whirling coil in a 
permanent steel magnet, while the generator is a 
whirling coil in an electromagnet. They are the 
most desirable sources of current for farm-engine 
purposes. 

Valve action. The timing of valves to open and 
close at predetermined points in the stroke is a very 
difficult matter. There are 2 valves — inlet and 
exhaust. The inlet 
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valve must be opened during the early part of an 
outstroke. Occasionally, it is operated by the 
suction of the piston, but more frequently by 
cams. The exhaust valve opens before the end of 
the explosion stroke and remains open until the 
end of the exhaust stroke. Directions for timing 
and for setting are always provided for each 
individual engine by the manufacturer, but, when 
received from 



the factory, the engine should be properly timed. 
There is, therefore, rarely any necessity of timing 
it again unless the engine should be taken apart 
for cleaning and repair. In this case it would be 
advisable first of all to mark with a prickpunch 
the matching points of the various parts, so that in 
reassembling the engine they can be fitted 
together again just as they were before being 
taken apart. 



Judging and Buying an Engine 

Size required. For most indoor operations on the farm, such 
running a churn, washing machine, grindstone, corn sheller, 
pump, etc., an engine will need up to 2 

or 3 horsepower. Feed mills and eleva- 
tors will use up to 5 horsepower. An 
ensilage cutter should be from 6 to 30 
horsepower, while a threshing machine 
usually takes somewhat more than that. 
The best plan where all of this work is 
to be done is to get 



2 en- 
4- or 
the 
big 



gines: one of, say, 
5-horsepower, and 
other larger and 
enough to take care of 
the heaviest work you 
have to do. A heavy 

engine running Under a 
cmoll Inorl nf 9 nr 



Fig. 318. Horizontal, internal combustion engine of a standard farm type 
mounted on skids for easy transportation about the farm. A truck may replace 
the skids. One fly wheel has been removed to show parts as follow's: a gaso- 
line valve; b water valve; c kerosene valve; d intake valve; e magneto; / exhaust 
compression relief cam; h side shaft; i speed changing device; / governor; ij 1 . 
k fuel pump; I mechanical oiler; m fuel tank; n tool box; o crank cage. 

ning at full load. The saving effected by usi| 
the engine in a short time. 

Sources of 

D etermining the horsepower of 
for finding the power of an engine h 
and oil engines are generally rated 
obtain a theoretical figure on the ba 
of an engine depends on its speed, 
stroke. Of course, the fuel and mixture 
engines will give power approximately 

TT Diam.xDiam.x 

The diameter of cylinder and length of stroke must be measured in inches; the speed, 
in revolutions per minute. 

Essential points in buying an engine. In buying 'an engine, see that it is large enough 
for the work, yet not too large. In construction, it must be heavy enough to "stand the 
racket." Look to the thickness of the frame for this. The bearings must be easily 
accessible; any adjustments should be positive; and the 
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bearings themselves should be large, the thickness of metal being about one-half the shaft 
diameter, and the length of bearing being 2\ to 4 times the diameter of shaft. The 
lubrication system should be positive in its action. The general construction should be 
well done. Consideration should be given to the questions whether a stationary or a 
portable type is wanted and whether of high or of low speed. The high-speed type is very 
much lighter, but not so favored for farm work. The governor should be carefully looked 
over, to see if it is simple, satisfactory, and not likely to get out of order readily. The 
ignition system should be complete and well protected from the weather, the oil, and 
continual handling. 

Internal-combustion versus steam engines. There are many points in favor of the oil 
engine, |iifi as less chance of explosion, less complication, and less knowledge 
necessagy| * operate it. The interest on the first cost of the plant will be less, and the 
depre^^^pb^ould be s]ight^Jes|. Yet the steam engine has a number of points in its 
favorTj^®HMS^1mpor^a^^^^!^^t it can be overloaded. The steam pressure may be 

le boiler, and in that way the 10-horsepower engine 
tepower for a short period, if an emergency should 
peased coal consumption. Then, too, the exhaust 
ojgt the farm for all manner of purposes — heating, 
steam has really greater heating value than 
JS^e^^bably because of the slight pulsation 




. jping up the fire and keeping the 
^qi^ri's atyndancc in getting up steam long 
t cii tW TlBnBe TTIu) t used, if the fire is kept up, 



using 

re must be^Hg^ of th% outfit. ® 
ggaim t 1 thisliiay be put the fact that the ' uil eiigi fl 6 *^may be started at a moment's 
notice and, when done with, may be shut down and no attention whatever paid to it until 
the next time it is needed, provided ordinary care is taken of it. 




Fig. 319. Farm type of gasoline engine mounted on low metal track to which is fitted a 
removable sliding-table saw rig. With this detached the engine may be used for any other 
kind of belt work. 



CHAPTER 20 

to Care 

for Farm Implements U7 
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Bn F. H. Demaree (see Chapter 8). Every farm implement should have tarioiK cod 

charged against it so that the owner may know whether or not it is giving service in proportion to its 
value. The most important of these items are: the original cost; the interest charge for the money 
invested; the yearly repair cost; and the annual depreciation, which is based on the useful lifetime 

of the machine. An investigation in Ohio shxnved the average investment in machinery on a number of farms, 
averaging 160 acres in extent, to be $77 If. Another investigation gave 3 per cent as an average yearly repair cost 
on such machines. Adding 6 per cent interest, sv.ch a farm has a charge of nearly $70 to make against such 
machinery each year. If it lasts 10 years, the'total cost of principal (purchase price), interest, and repairs will by 
that lime be $1 ,U70.60. If the average 160-acre farm has 120 acres of crops, each must be charged with its share 
of this cost or slightly more than £12 in the period, or $1.20 per year. If the machines last but 5 years, the cost will 
jump to $1.E7 per acre per year. While such figures are but averages, they indicate one result — the financial one — 
of making implements last and keeping them in good condition. There are other results, such as easier and quicker 
work, better-satisfied help, horses less pulled down{ etc., which, though harder to put on a cash basis, are no less 
important. This chapter tells how to insure these highly desirable results by giving farm machines the right kind of 
care. — Editor. 




IN ORDER to decrease the cost of his implements, the farmer must either 
make them last a longer time or operate them over a greater number of acres. 
Since the size of the farm is a fixed thing, and since it may be impossible or inad- 
visable to cooperate with the neighbors in the use of important tools, then the one 
great means of decreasing cost is to extend the life of the tools. 

tages of a tool shed and shop on the farm lies in 
the fact that rainy days can be well employed in 
looking over and repairing the farm tools. 

Rust and weathering. When a piece of iron 
rusts, small scales form on it; later these drop off 
leaving small pits. Rusted plow shares, 
moldboards, cultivator shovels and other parts that 
work in the soil are full of these pits. When 
thoroughly covered with a coat of rust they never 
scour properly again. Each succeeding coat of rust 
make's them worse and makes them require more 
time to take on a soil polish again. 



Causes of Depreciation 

Normal wear. There are a number of important 
factors entering into the depreciation of farm 
machinery of which the chief, probably, is use. 
That is what the implement is for, to use, but it is 
naturally desirable to extend the service over as 
long a period as possible. 

In order to do this, all tools must be kept in 
good repair. Broken parts, dull working points, 
and loose connections all tend to destroy the 
usefulness of an implement far earlier than its 
normal time. 

Plow shares, cultivator shovels, disc harrows, 
scraper blades and other portions of tools that stir 
the soil must be kept bright and sharp for efficient 
work. An extra share (lathe) should be kept on 
hand for each plow to be used in case of 
emergency, or valuable time will surely be lost. 

Before putting any implement in the field after 
a period of idleness it should be gone over 
thoroughly, and all bolts, bearings and 
connections tightened up. See that broken parts, 
even if minor ones and not seriously interfering 
with the operation of the machine, are properly 
repaired. One of the big advan 




Fig. 320. Do you wear out your implements or rust them out? 
You wouldn't leave a piano out in the snow, yet it costs no more 
and is no more useful than a binder. Why is it? 
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Fig. 321. Well-cared for, nicely adjusted tools do the best 
work with the least effort. This plow is hitched and balanced just 
right or it would not steer itself. 



The remedy for rust is oil or grease. Every tool 
that requires a polished surface for proper work 
should be kept well greased when idle. It is very 
much worth while to keep a grease rag with every 
plow, planter, seeder and cultivator. At night, clean 
the dirt away from scouring parts carefully, then 
smear them well with the grease rag. When one un- 
hitches at night, he never knows but that a sudden 
shower will keep him from the field the next day, 
and maybe longer. In that case, if the scouring 
parts are not greased, much delay will be caused in 
getting them polished again. 

When an implement or tool of this description is 
put away for the season, the scouring parts should 
be given a thick smear of axle grease. This will 
prevent the rust and, when the tools are to be used 
again, it will only require a few minutes to scrape 
off the . grease and wash the scouring surface with 
kerosene. The tool is then ready for business. 

The action of sun, wind and rain will soon cause 
the best of paint to blister and crack. It does not 
take long for unhoused implements to look old; as 
the paint scales from iron parts, rust scales form 
and fall away, the piece attacked gradually 
weakens until it suddenly breaks under the strain. 
Wooden parts may become water-soaked and start 
to decay after the paint peels off, or become 
attacked by boring insects of various sorts. All of 
these things shorten the life of the tool. Good 

housing is the remedy. 

Lack of adjustment. One of the chief causes of 
undue strain and wear on farm tools when in 
operation is the lack of proper adjustment. Almost 
all implements of modern make have some places 
of adjustment. These may be for the purpose of 
taking up wear or of adapting the tools to different 
conditions. The man who pushes right ahead until 
the implement absolutely quits is merely inviting 
trouble and expense. 

Every implement of importance carries with it 
directions from the factory. If not supplied, insist 
on getting such directions. The makers of farm 
tools prepare direction sheets with a great deal of 
care after testing out the tools under various 
working conditions. 

Wherever possible, paste the direction sheet on 
the implement where it will not be destroyed or 
disfigured. If this is not possible, 



get a cheap letter file, and file all .such sheets, 
away alphabetically, so they t^r^te^otfrm i 
when needed. S^*~~> \f?£$ 

When using a new im^msr^,|/^jyjq^,-r- ; 4tj 
until you know how it {(Vttgb$ '^^op^fate.; 
Study the direction sheet ^ar^efulj^ ;^h'en^e'e 
that the various points of; ^ju^rneftt-^are 
kept in proper position. This is what makes 
an old implement run like new. 

Lubrication 

Farm machinery is of necessity subject to 
much abuse. Tools that are put in the field 
will always be called on to work under adverse 
conditions that can not be much improved. 
For this reason manufacturers are doing 
much to protect bearings with proper housings 
and in using better A grades of wear-resisting 
materials._ It remains for the farmer to do 
his share in the matter of proper lubrication. 

Kinds of lubricants. There are 3 kinds 
of material used for lubrication: oil, grease, 
and dry materials, such as graphite and mica. 
Of these the liquid oil, hard oil, and grease 
are in common use on most farms. 

The lubricant must be adapted to the 
machine. Oiling a machine does not nec- 
essarily Rubricate it. All wearing parts are 
more or less rough. It is the function of the 
lubricant to fill in the unevennesses of the 
wearing surfaces in order that they may not 
touch, and, at the same time, to have "body" 
enough to form a film with a tension great 
enough to keep the 
surfaces coated. 

Light machinery 
with highly-finished 
bearing surfaces re- 
quire a lighter-bodied 
oil, than heavier, more 
roughly-finished tools. 
A cream separator is 
one of the light-run- 
ning machines in com- 
mon use. 

For heavy field 
tools, such as binders, 
mowers, rakes, plant- 
ers, parts of threshing 
machines, etc., a me- 
dium heavy oil will 
give best results. 

For bearings where 
dirt and dust are apt 
to accumulate badly, 
hard oil or grease sup- 
plied through pressure 
cups is most desirable. 
These materials not 
only do a good job of | 
lubrication, but the' . 

i , Fig. 322. Modem machinery 

pressure keeps the lu- is made adjustable to different 
bricant constantly conditions and to the effect of 

working outward r ear ( J he d ( otted "° e % show 

, ■ , ° c how the position of this furrow 

which, ot course, pre- whee i f a su i ky p i ow can be 
varied. 
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tlf&NcfriisiyK«fd^' ' 
thin, lightbodied oil 
used in such bearings, 
itself will be sufficient 
heat. 

Graphite and mica are not commonly used on 
the farm for lubrication. Their higher cost 
compared with the other materials just mentioned 
hinders their use. A little powdered graphite 
dusted into bearings, however, helps smooth them 
up wonderfully. It will not gather dust as will 
hard oil or grease, so that its use should receive 
more consideration. A stick of ordinary lamp 
black can be used to advantage on drive chains of 
all kinds. Simply hold the stick to the chain as the 
machine is in operation. 

Shelter 

Need of shelter. In discussing the subject of 
shelter for farm tools, the author of Bulletin 338 
of the U. S. Department of Agriculture, makes the 
following statement: "Much has been written and 
said about the waste incurred by lack of housing 
for machinery on farms. Many large and 
successful farmers do not shelter their machinery 
at all. The principle which guides them is that, if 
a machine not housed at all will wear out before it 
is injured by exposure, there is no need to shelter 
it. The larger the amount of work that can be done 
with an implement annually, therefore, the less 
need there is to house it. The waste, by 
depreciation, of capital invested in farm 
machinery is caused primarily by the inability of 
the smaller farms to wear out their implements 
with profitable use. An economic remedy is 
partial reorganization of their business and 
cooperation with neighbors so that more work can 
be done annually with the machinery equipment." 

It is true that a great many farmers seem to go 
on this theory, at least judging by the 



Fig. 323. Such protection as this is a little — but only a better than 
none at. all. Why not go all the way? 



Fig. 32 J. A voluble, economical implement :.h*d. It pays to 
make a building worthy of the e A urpmen! it shelters. This 
would be improved by the addition of doors. 



number of unhoused implements one sees 
over the country. It is also true that there 
is no available data on the relative life of 
machinery when housed and when not housed. 
Practical observation, however, will not per- 
mit of any other conclusion than that housed 
implements last longer, give less trouble and 
look decidedly better than unhoused ones. 

Furthermore the economic remedy sug- 
gested above fits too few cases to be effective; 
a farmer cannot change his land acreage at 
will. Moreover, the use of the various farm 
tools is practically universal on every farm 
in the community at any given time. For 
instance, when ground should be plowed, every 
farmer is at it; when corn is small, every farmer 
should be cultivating. Practical necessity 
rather than the lack of desire to cooperate 
has driven each farmer to maintain a rather 
complete line of machinery according to his 
system of farming. 

It is very true, however, that the small 
farmer — the man with few acres — has a 
machinery investment proportionately larger 
than the man with more land. The small 
size of his business will then be a disadvantage 
and without working more land, his only re- 
course in reducing the cost of his tools is to 
practice as much coSperation with neighbors 
as circumstances vail permit, and to insure 
greater length of life for his tools. As before, 
this means careful handling and adequate 
housing. 

Storage places for implements. It is 
good business to reduce storage charges on 
farm tools as much as possible. Crib drive- 
ways and lean-to sheds are the most common 
places that the average farm presents 
for storage. It must be admitted, though, 
that implements so stored are nearly 

always in the way at one time or an- 
other, so that a machine shed on every 
farm is highly desirable. 

_A good machine shed. A farmer 
with 160 acres of land that is mostly till- 
able and growing corn, oats, wheat and 
clover will have about the following 
equipment: 'Walking plow, gang plow, 
drag harrow, 2 disc harrows, corrugated 
roller, wheat drill, corn planter, 2 cul- 
tivators, mower, side-delivery rake, hay 
littl loader, grain binder, manure spreader, 
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Practical Farm Surveying 

E. W. Lehmann, ProfessPiAg^ligiiciltural Engineering in th 
University of Missouri, whose practical experience began in southern 
Mi.isissippL-jvhere he was^born and lived on a farm, until he went lo- n/y • 
A. & |fl ^pf|^ojQA0^g'||>^0^J^]^«^ja^l«cA antj\I H 
worked on the farm awhile each summer, ana at present he nas a half 
interest in a farm adjoining the old home place which his brother and 
are improving. He Iuh, done all kinds of*farm work "from chopping 
coifon io harvesting ciJF^J^gJ^J/QiQJi^^Ji^/p/M'H^ the cattle f(, r/\ 
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The difference^^efween the magnetic north 
toward which all compasses point and the true 
north is called the magnetic declination or variation. 
It varies from place to place and is not constant 
(the same) for any one place at different times. 
Since the governmental surveys are based on true 
north reading! /£ ^iSffi^tant to know the 
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eifrnlJSSi inches (sq. in.) make 1 square foot (sq. ft.) 
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160 square rods make 1 acre. 
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1 301 272 i 
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1.296 
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in front and moved up and down the hill until 
the instrument is level. It is then carried for- 
ward and the back leg is placed where the 
front leg rested. Every few steps the points 
where the legs rested should be marked with 
stakes. 

The engineer's or surveyor's level. This 
consists of a bubble tube, a line of sight 
and a vertical axis. The line of sight is 
attached parallel to the bubble tube and at 
right angles to the vertical axis about which 
they revolve. A very satisfactory farm level 
can be secured at a cost of about $20. The 
uses of such a level on a farm are many, in- 
cluding: (1) cross-section work to determine 
the necessary excavation in ditching and road 
Fig. 330. A-frame carrying plumb-bob and line, a building; (2) determining the difference in 
simple but efficient leveling device for the fanner elevation between 2 points, as in finding the 

total fall in a stream to see if a hydraulic ram 
tage when the wind is blowing. If a carpenter's can be installed; (3) establishing grades for 
level is available, the A-frame with plumb- drains, roads, terraces, feeding floors, and 
bob should not be used. walks, etc. To make it possible to take 

Bubble tube. The bubble tube is an es- readings at some distance, a telescope is 
sential part of all surveying instruments, provided for a line of sight.' Cross-hairs are 
By means of it the level, compass, and transit set in the telescope to be used as sights, 
can be adjusted so that the line of sight will Level rods. Leveling rods are graduated 
be in a definite direction or plane exactly at in feet, and tenths and hundredths of a foot, 
right angles to the plumb, or vertical line, For very accurate work a target is used by 
The bubble tube is a curved glass tube par- which the readings may be taken to one- 
tially filled with alcohol or ether. The sen- thousandths of a foot. Rods known as 
sitiveness of the bubble depends on the speaking or self-reading rods are read direct 
curvature of the tube. The carpenter's level from the instrument and are best suited for 
is made by attaching a level tube to a block ■ farm leveling work. A graduated tape tacked 
or frame and adjusting it so the bubble will °n a lx 4-inch board 12 feet long makes a 
remain in the same position when the level is very satisfactory rod. 

reversed on a perfectly level surface. A point Setting up the level. In setting up the 
on the tube is then marked to indicate its level the work at hand will to a great extent 
position when the instrument is level. determine its location. Always select a 

The carpenter's level for surveying. While point from which readings can be taken for 
the carpenter's level is used almost altogether equal distances in both_ directions. Set up 
for leveling buildings and in construction 
work, it can also be used to advantage in 
farm leveling, the same method being ob- 
served as when using an engineer's level. 
Figure 331 illustrates carpenter's level mounted 
and with sights attached. Readings with 
the carpenter's level must be made over com- 
paratively short distances. An A-frame, as 
discussed under plumb line (p. 224), with a 
carpenter's level attached to the crossbar 
makes a very serviceable farm level. In 
making this instrument take care to have the 
horizontal bar to which the level is attached 
a definite distance above the bottom of the A- 
frame. To use this in establishing a definite 
grade, one leg is shortened a little with a saw 
or the other is lengthened by means of a block 
of wood nailed under it. To make a fall of 1 
foot to the 100 feet, a block 1£ inches thick 
would be placed under one leg of an instru- 
ment spanning 12j feet, since 8 "steps" with 
such a frame would make 100 feet. Where ■ 
this kind of an instrument is used for laying 
out terraces, the terrace is marked off by 

walking the instrument around the hill. In with sights, as used in simple surveying. Inset shows the bubble 
working from the outlet the short leg is kept tube (enlarged and with the curve somewhat exaggerated). 



on firm ground if possible with plates 
level. Spread the tripod enough to make it 
solid, placing 2 tripod shoes or feet parallel 
to the general line of levels. Level the in- 
strument up by bringing the telescope directly 
above one set of foot screws. When one of the 
foot or leveling screws is tightened the other 
must be released to prevent it binding; thus 
they must be turned in opposite directions 
at the same time to keep them to a snug 




Fkj. j.ji. Carpenter's level mounted on a standard and equipped 
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To take readings, focus the telescope so 
that the rod can be seen clearly and adjust 
the eye-piece -to see the cross-hairs. Be 
sure that the rod is vertical and that the 
bubble is in the centre of the tube before 
taldng a reading. The telescope must be 
readjusted for readings when the rod is taken 
farther away or brought nearer the instru- 
ment. Do not disturb the tripod after the 
instrument has been properly set up and 
adjusted. 

The water level (Fig. 332) consists of 2 
glass tubes fastened upright 3 feet or more 
apart to a board and connected by a pipe or 
piece of rubber tubing. The whole thing is 
fastened to a staff or tripod for use. Water 
is poured into one tube until it can be readily 
seen in both. Since water seeks its level, 
the height of the water in the 2 tubes will 



Fig. 332. Hovr a horni.-jr.2de water level :s constructed. 
When in use the corks are of course removed from the tubes. 



Transit. The complete transit has been called 
the universal instrument because it can be used 
for so many purposes. It differs from the plain 
transit in that it is- equipped v.ith a vertical arc, 
and has a bubble tube attached to its telescope. It 
is adapted to the same uses as the compass and 
level, and measures horizontal angles with great 
accuracy; but, in addition, it can be used in de- 
termining vertical angles and distances, and in 
numerous other ways which need not be men- 
tioned here. It requires a great deal of practice to 
become proficient in the use of the transit. It is 
not an instrument a farmer 



give 2 points in a line of sight for leveling 
work. If a small quantity of ink is added to wouia oe justmea m uuyirig uniess ne expected the water, 
the line of sight will be more readily to undertake a great deal of reclamation work, seen. Corks should 
be put in the tubes when In most cases of that sort the services of a the instrument is being moved about 
the field, trained engineer would be needed. 



Systems of Land Surveys 

The two systems of land survey in the United States are: (1) the survey by metes and 
bounds, and (2) the rectangular system. The survey by metes and bounds was the original 
method of surveying land and still exists in that part of the United States that was first 
settled. In this system the boundary line of each tract of land is fully described. To 
illustrate, a certain farm is described as "comprising all land that is included within 
boundary line beginning at bald rock at the southwest corner of the farm running north, 
45 degrees east 80 chains to the twin elms on hill, thence due east 60 chains to cedar 
stump, thence due south 60 chains to concrete block on road, thence, south, 45 degrees 
west 80 chains to cedar stake in ground 4 feet east of birch tree, thence north, 45 degrees 
west 84 chains to starting point, containing 852 acres more or less." 

In order to simplify the making of surveys, to reduce the .litigation of land, and to 
make locations more easily designated, Congress, in 1785, adopted a system since 
known as the United States Rectangular System of Public Land Surveys. The fact that 
the earth's surface is a sphere made it difficult to lay out its surface into rectangular 
areas. However, this difficulty was successfully overcome. The system has as a basis the 
true meridians, which are lines radiat- 
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Fig. 335. The practical applicatior 
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of stakes properly spaced is established along available. However, a usable map may be made 

each side of the field forming a perfect rectangle, with pencil, rule, straight-edge, and triangle. The 

then 2 additional rows are staked through the fir st step in map-making is to select a suitable 

centre of the field at right toed^aPr©t)iem^ G f$¥ tW F|tr$fe$ et to . the u mC u 18 usu ^ 
With these stakes in place, the man setting out convenient. Ifa 61^ foot chain has been used in 



tr^n^Q^^iiiiaY^aXeS^eSnjftdeaflei^iflSa^QnimY; 
*'l¥fg l httQingl8s th ir f g^eiftiicTjfeSr ^aMftiSV^nh 
oUnimdrP efe^ydayt ptfobfefi ©SKft MM w-fthtttfi 
K^if^PgBlft r - fences and buildings. The simplest 
meMdeysngw a^pJcatt%KPUjf ^igW^m§lt 
mS&^m^or IMiriMrSS^ncffiSJgm u§£ &maffla$Q 
ftg¥na§nth&e§8^s ta if stHfe <lteSfigStu4jie8iur6e tfamt 
a'{ertgit-th 1 3 i eifemffhftt i|hiivp%i H tupA uxMh*eg r fBe 
rMpSrKricffilafWib bW^cSSBnfet ife? pfeffifl^. Witft 
fPrQfitl F(!li£f^fecfes?s%l»14)*earWWgfle%B^ 
eliaR^#i#«dfd^TOs4eXea9ied. feapdrnW iffeL 
sWfiMeiPWtllT^vmafeg pg^eficfiluW aWitfeeaifiWeV 
(if tefif^g aeeu^gUflliruiifeste^^ jJrg^P^sWK 
(5f , 6li«i4fc^fmie%^a's ; ?34ng^SaftQd4t)'.iangles so the 
arMSyffi|yofef 1^Wuab,teQ^fTai%uii#?&g^.aisj%ii!y 
^ryiil9Mld5rl|u}^ i^ej §Qm#tfSe rdffergKgiytodi&aik 
o^MgFltefldmWltti.iia^Wilii^liM s if 4h 
&&metpatmviatf&, a a^ a dalli t imp<»eaiilsaWin| & 
eilSMitei liiie en ffi%lbfei»¥4)f M^oayakbeiusia 

aWjffSS Ht«irE§6'cti8 % i^lgftcfticSiISieasured, so 
all lines should be checked 



oration TO , 
i£tter. If the 

■ the 



pTiel^mm irri 



rffrf TOge ffejxtending it t 

jFWb mm& iffigaw wm l.. ....... 

mM^cMMaMm can t b ^ 1 ° cated h y 

measuring trom two Known points. In the case of 
miel&mllmin^mnfomaVb, one side can be 
AfeppSat fewo a CTO ! grq il gaq} h ^ other points i oca ' ted 

frQffl 6 !. A iS&fii^S'ss is^ convenient instrumeht for 
d&ffik^&isPTheadiSgSfeals of all fields should be 
nYifeureti sftaifaeyii-iMffi be used in B sfteddng the 
mmSit! ofit thtJwmaiiPteA41 cftgeSas, ffiucb (dfaiiright 
<Jftetie$\ offilae^snesand outbuildings 
sSiftaMyj SeSigifflMed, and each field should be 
rthmbereiraddwmHargsf stek&,imrid gaaethsae ttnail 
ufitpng braces. Points on the braces are determined 
wlffioenpiitingiiths arfiathf; fitekisliirg, defeKmrrtmtliad, 
areatlif drf&s'piatidhaj) etflidiel (Jsp iittss mettdses are cut, 
giving an easy reference in excavating. , 

Laying out the orchard. There are two general 
plans for laying, out an orchard: the rectangular 
and the alternate, the latter having several 
variations. The rectangular system is most used; in 
it each tree is set at the corner of a rectangle, 
usually a square. 
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PithfiG 



|43^ing a Le|vel 

de :§gjtfi^3\^^^ 1 ? erence ty 1 e l evat i° n 
between t ^vp^i'fttsW'Re^jslnlplest problem of tliis 

'%n" / be taken qn each point 



To 



kind is w! Lgri^r^ai 
when the r fns^FtJmV 
tfiem. As >jnn6>t^(tl tfii 
point is 



ffocrcf 

it can also be used tn checking nt ai ; • future time. 
If such a point is| not available a solid stake 
should be driven irjto the ground tc he used as a 
2 r£fejence point. |! 
' To run a line of llevels flbr a tiie |rain, set the 
instrument up at appoint wh^jjp a r : iding can be 



'about midday between 

rod reading! on the iix&^tMkn on the r bencT mark"' and the fEutlet of the 



These sigJjf^Si 
the line o '^jgot 



'..^nct'onyffie second point 5 fee^. 
*" 'fte^r^feoint is ltHfeet-belog' 
d tge^cM«id poing? 



5feet bel ^ftr •lme J ^£'Mht.j. 



erence in &kvatj 
difference ^betw^j 
5feet. To .^QterrMT 



^vtweenA 
Xe t^djoj 
^;the^f£e^ 




. . ce in 

between ^r^^iiS'^rrsdjBe'^Mance 
following /(HPAoidi i* Mld^e^^S^ up the level 
and adjus?Jt'as'$r^yi^s^^ot|tFirfM^p. 225) at a 
convenier t > d^td^'e^forg^aj^"^w& first point 
and in the tdkeetion' of?tr^^3o$c$ a matter of 
convenier <& ti^nJe^'fixe^ele^tj^^^pwie starting 
point to b *^ftayiet^w3irc'h' ^e^alt%hMi mark (B 
M) 1. Th lffiW fWadflig %$il$&m&^£^ me the 
height of the instrument; all readings^irsjhe 



drais7i(ivj^ell as 40(J or 500 feet alont^he drain. A 
rjacT^sl^fn's"Ta¥eh"|on the bench i&rk and the 
height of the instrument is establi > led. A fore 
sigh£is then read o|la point at outlet of drain and 
at ^jitejjyals of 50 fs^jt up the drain. \i/ hen as many 
readings have beeif%ken for ffrfLfk ; set-up as is 
convenient, a turnin£-p£i»t-j3| jg£f$|}| shed, a new 



apait_the___ S£ t_ U p j is_made_aad;-tife» 

[points wherte loadings a*e takeA 
[follows: Sta&Sg 0, Station. -f si 
IStation 1 + |0°and so on;' Stati©' 
jthus r -r5e 4 293 |£ae$ abov^the_oUtlefiy_ _ 
[n^w)# taj^JP at fegular intervals 
ipoinis"^e+E*Theregis a-4flecided 
surface 6f the grouiL|, wjjjfejrgi.there 



;qc ntinued. All 
lumbered as 
tjition 1 + 00, 
+ 93 would 
readings are 
but at other 
3^ak in the 
; & change of 

iiirectiOT/jn the lina^f tile or when i lateral file 
known or assumed elevation are fojHfiis purft>^. enters, At oach of! thooo otationa i short stake 
and are called back-sight (BJg^The back-sighr^should be driven nearly flush with h; surface of 
reading onBMl addedie^EMfelevation of B M the ground; also, alongside it, a lonjgj stake for a 
1 equals th^^^hL^flja, i#§ti^er$ in Mj^^ and 
height of the lnstratffent Icn&wn, theh^iffliOKiffil*, cro^ppfe^nEufetis written. The short stakes can be 

ost any. pieces of solid. ,w.ood and the 



reference point, called a turning point, can be 
®WSblt§he* SgftiMar tftith pfji&t us*Sf ofinftntfwii 
S*eWdticm8thynEl*i&ala^^^ a reading 

taken on a point of unknown Whv88cJfV,is^h&pays 
fcettltW AOMesight (F S). Bs»aMsE>)the turning 
ccptbint by driving in a stake so that the fore-sightff 
Qdi stances-will, be aj5prp*ima4elflr«£fes. same as The 
gback-sigTir Tlistance. The arfareofight rectodgmg 
subtracted from the heighferofieffle ianstoranral 
e quals the Cf elevatirja H 6f th teytuarinii^ipjiyinfa Tthe 
level is F theri 5 nioved to the sefengtoet utprflesf a BhS 
taken on the turning point tot»tStrfi0ig^. Stle/Jnew 
fragjjtof insftu^nt.a&for^gh.t thtffleteiAlgiiyishgf 
deiE^fftifcBgritfeepsfeS §?<a tMarRffe?^ If flftptmued 
t§ngt& en if ofoffep lsMe,Thft|difference /is elevation 
^fjweenjfhe flints ftfefel&d m^-)b/ {hacked by 
afefl diffgifgnce ^gtp^aicfeisuin <¥ f o^" and 
&Mfer*« ht &om this side / g| 
to P W e ^ttpfege 111 Bm\ ls X m S the, grade tOf a 
' TemP fi Bfoaffce 11 %j- n6t only nto^sar - y 



i w u&fte^m, oi , tMiSNm* hlghest 

M PfflF s prflf t erm ff/fife th ^ vM F l ^f^ Ss e 

MP* tlnie^ a1 meP r< Se\ihr eveli ng; mM& act }! al 
pjope^lu|e (if^ ^ame b as in determining the 

enfference in elevation tltesveadeancyf tswcSripogite 

excwrtha^jiumber offfiavc-4igJstlisrfflm$aiked,MiQti 

eai^ set-u>5^)the inatrBrrien^thWhSrtthieMfchiceg 

'/rk of^is-OT^cter isideasmrj dlMjtdtfe© banfsl 

wme p"mT of p^ m^ng;elfygfaonthgsiche9ala 

£a)^5*6e7)r21k$Sa concre^sbtoer,eacrastetg$nst«sie;. 




ny. pieces qi 80110,^.000 ar 

T^fWe^WPate^y drains 
ope where the grffcf£t''can ls be 
ed with a line and gauge rod 
...„.rument. This method can nearly 1 
urad imge drainafge Bf^pV spSts W 
iegln"^ dfiving eP%-tibt gffflf^t tfa^nS 



made ot 
Ionian" 
grf 
with a 
easily 
without 
always be 
hillsides. Begfh by 
station. Then, starting at the Sftiet, JtJaften aPffiieSQ- 
definite distance above the 4»#i!»sfetBnflfjJ?e-of 
the ditch; Ba*$°foot gauge fecPf S ft$ %ftdutooirrd 
the ditch is to be 4 feet deeppoftitltedg{iFjtg,3*t{9n 
rltegwasWuflffiaf^cffertrai^^iod^i, 8f4thctidgride to 
Igffp^ftrt^^yjejffrrglkakei (BteHwiihfene up 
tft^a^hcpipfegll^itMcKakes, bejigg sure always that 
' r " ' ' ' ' '' 1 determine 

necessary 
oirface of 
65 feet. 



^eWtWrn^. *H^. in e dowi 

tli(^f>rr,nnrl Q r,A, cnhl-rQ^t this diS" 



along FfheHihe of the 
Mib^'^ipln bgctePllffa^fiaHytr^felSffli, 
i tri§ 11 a¥effi ts -of which can be determined. The 
area of a many-angled field (orregular polygon) 
can be found by dividing the figure into trian- 
gles by radii drawn from any point within it. 



the square 

(uj4 J L " roo.t of the product 
=216 (i) V equals the area of the 
216=14.7 triangle (Fig. 339) 

Fig. 309 




is ere"\ :fii 

tartrgadiat 
34ft^vp a 




PRACTICAL FARM 23 
SURVEYING 1 

st-J^? amount of excavation in digging a t that point is assumed to be 4| feet; the elevation 
(^pe or the amount of excaya.%jn A ct ) r riI ji D tli¥Ograde line would then be 90= feet. The 



l road work, a grade line*- 



V^te%oprpTOiptlreograde line would 

jSrfftfbf 1 "tffevaTOh of the grade stake at Station 5 is 96 1 feet 
ablish a grade for a tile # dram, the assuming the d.epth of drain to be 3J feet; the 
ghest and lp^rjai^l^ffl^l bC r. al^ioOitmiiiri iMWfmld be 93 feet or2£- feet 
le must noAe l lfebMkeVM*T J toti- "rhg-rfe'r MxMQM&fcKnsQ of feet in500 would 
; land is uniform the elevation of be equal to a rise of 6 inches in 100 "or 3 inches 
highest point will usually control 




at tK|°vfri6ffi/6fjfft%ll% tfOiW'""f ee 't;f/) tire elevation af.tne sra'de line at Station 
ns rsWbv^surMKra'ae "°h fte«ff thf &evffcn of grade line at 

;rta Ei|£ffl^ " ound ln the same manner. 

ave Been ' MscusseU - tk 95 ^^^ ChM^-^.^W^ ffiFtyQgtS- 1 ^0&V n LMfkWn to 
actual details of planning and carry ing out a drmSlSgl} f&ojkQt, ^tft^JPftr 'small. — Editor. 



"QERFECT underdrainage has been one of the chief factors in making the Jl land of 
the Middle West the highest-priced general farm land in the United States. While it is 
the fertility of the soil that produces the big crops, it R(5tav^^t^fi5W^'^^#, a g e 
w^p^p^al^ m j1^gfc^gjtj(pn possible. This is true not onlvin the Middle West, but in 
every other part of the "United States where complete_ ifr^iM-gd^^np^fecliMSy^jood 
drainage is one of the first essentials of maintaining a soil for permanent agriculture. If 
drainage is lacking, the greatest benefit derived from growing legumes, from applying 
manure, and from thorough tillage will not be realized. In a poorly drained soil 
nitrogen-fixing bacteria do not thrive, very little of the total fertility is made available 
for plant growth, and thorough tillage is im possible. As far as the physical condition of 
the soil is concerned, the three essentials of &c$$m&ti®imH^P$&m®W^irtg$F ttaiiiLj 
perature, right conditio^ of moisture, and sufficient ventilation. A11 a of s these are 



affiBifed ^ jpic erdjajrjage 



loo 



I a-OVitU/a a 



A -Ot) <y|. 



Benefits of] drainage] Drainage makes the soil* firm, so that the drfrfr'e'freld can be 
ci^rvaed? The ar^aS 6f wastMaid sd noticeabfe/jiitffjoorly drained fields are replaced 
^^Q^i^^^-it makes, possible, early cultivation in the spf fflg "as well as early 
cultivation after rains. It warms the soil by removing the cold ground water, by 
eliminating a great deal of suTrface evaporation, and by making possible the entrance 
and d|!wftw&i# ( rrirapwii^ of the soil, which 

increases the decomposition of organic matter thereby maldng more plant food 
available. It makes possible a deeper root development 



H-A4 

y— ■— 

J A T3r7\VF?r TT 
iDJTl? 



Fig. 345. Drainage stimulates deep root development. Roots held back by 'high water in spring cannot reach the supply in 
summer (a). When a drain keeps the water table at one place, the roots reach down to it and never want for moisture (i). 
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3 

in plants by lowering the water table or line of saturation. Plants with a deep root 
development are .better able to resist the effect of a drought. 

Drainage increases the storage capacity of the soils, allowing the rains to soak in 
instead of washing over the surface. Thorough drainage prevents heaving due to frost. _ 
Less winter wheat is killed on well-drained land than on poorly drained. It improves the 
sanitary conditions of the surroundings and, lastly, it increases crop productiom ^nouB h 
to pay for the installation in one or two years. 5 f 

Land needing drainage. There are a great many conditions that make^drainage 
necessary. The most common are: Where low lands are flooded with water fxe^rhigher 
surrounding land; where there are seepy or spouty spots on hillsides, dugjlNFtight 
sticky soil underneath the surface; where nearly level fields or rolling trac^^F upland 
do not have adequate natural surface or underdrainage; where there are mashes and 
swamps, and in irrigated sections where there are swamps and sloughs due to over- 
irrigation. Besides the 70 or 80 million acres of swamp and overflowed land that need 
to be reclaimed by drainage, it has been estimated that there are between 100 and 150 
million acres now classed as cultivated land that could be tile-drained with profit. There 
are few farms that have perfect drainage. A heavy subsoil or other natural conditions 
may interfere with the natural tendency of the free soil water to pass downward-by 
gravity. The result is a wet slough or seepy spot filled with marsh grass. Proper drainage 
is needed to make such land productive. 



Kinds of drains. Farm drains are usually classed 
as open ditch or tile or a combination of the two. 
The vertical drain is another type which has been 
quite satisfactory in certain sections. 

Surface Drainage 

Open ditches. There are two kinds of ditches 
used in drainage work, the surface relief ditch and 
the outlet ditch. The surface relief ditch is a wide, 
shallow ditch used in connection with a tile on 
nearly level bottom land that receives the surface 
run-off from a large area of hill land. It removes a 
part of the heavy rains that occur occasionally and 
which would otherwise cause injury. A relief ditch 
should be so broad and shallow that it will not be a 
hindrance in cultivating the field and not have a 
tendency to form a gully by washing. It usually 
follows the line of natural drainage, and may be 
made directly over the main tile or to one side of 
it. When made directly over th^rrfMnWle there is 
some dangler of washing due to the ioft earth above 
the tile, where the surface water Jjjgjqijt large field 
is drawn ira®^&ej:elief drairj 




dead furrows or terraces it should be well sodded. 
Nearly all tile systems should be provided with 
relief ditches in connection with the mains. 

Hillside ditch. The hillside ditch is a type of 
surface ditch used in preventing the flow of water 
from hills directly upon bottom land. 




Fig. 347. Cross section of drainage ditch giving names and 
dimensions of parts. The right bank would be better if sloped as 
shown by dotted lines. 



It is carried around the slope on a slight grade, 
thereby breaking the flow of water and reducing 
soil washing. This type of ditch is built by plowing 
several furrows down hill making it of sufficient 
depth to carry the surface water. 

Terraces. The terrace is an outgrowth of the 
hillside ditch and is devised as a means of draining 
the water from hills in a satisfactory way and at 
the sam&ffljA preventing soil washing, which is a 
big prQfljfifW hillside drainage. The Mangum 
terracQlMwPTOIJthe best type. It is laid out with a 
, usually about 6 inches fall per 
,ar.€ / jpacei}..i3r!4he^lQpe so that the 
^ftftefi^^^^w^iore than 6 

or wooded strip of land! A'convehie'nt method of 



very sjf 



Fig. 346. Surface relief ditch combined with under drain. 
{This and Fig. 347, Wis. Bulletin 229.) 
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ditches silt banks Aj^aid drift ragry^be 
MsMHuuSbi » twit; k-o e*t ■Uktut. 'oifc hH£ %wu<> -13**13 



10 inches 
wlfi#f5 



gasoline engine, Ihe 



AG 




f water i$ to have a small flat-boat 
Stalled 6 



a f(Mg et pump drlv ? §ff by a 15 



inlet pipe to 



pump should 



Fic. 



i-19. The relation of th 
of the surface area 



e depth 
'Jrained 



of ti!e to the r.idlh 
Cs.ee teztj 



he- 



equipped 
should be! 
equipped 
sufficient 
Another 
pump the 
will 
water. 



,w,ith a 

slightly 
with suitable 
stream of 
method is 
silt over 
remdve 25 to 



pipe 



s traingror.Ihe discharge 
smaller than inlet 
fire nozzle 
vMer to break 
use a centrifugal 
water ban tc. 
40 per cent 



pipe 
and 



to 
the 



that will deliv er 
up the silt beds, 
pump and 
Such a pump 
solids with :he 



in 183 

smppecf 

better 



Principl 
essential 



Unclerdrainage 



Tile dr^ina 
one that 



ge. An 
adequate 



ideal system 
permanent, 



of drainage 
not a hindraijce 



The crude 
from ting 
tile was soi 
stimulated the install 
es of tile 
principles 
considering a tile 
acts as an 
the line of 
s. All drains 
and in the 
exception being 
water. 



tile 



hand-made 
land. "A 'machinle 



type 



which 
follow 
possibl 
possible 
an 

seepage 



introduced 
ation of this 
drainage 
to be kept 
drainage problem 
qutlet for the 
natural drainaj 
should be laid 
direction of the 
\yhere tile are 
abrupt 



used were 
lor making 
which greatly 
of drain. 
There are certain 
in mind in 
The main line 
laterals should 



Avoid 



turns 



e as near as 
as straight as 
greatest slope, 
" to intercept 
and short 



used 




. _ ,.ar¥?tpIa¥ ; §r(teSs t ^e?e tc l &ejl? r g 

. . ^terf^t fe s eag^ e £leMr| eaek a §¥de ^ WdlttfS 
%itrPy ffif Jffflflf^g-tgpi" fljmyeargthsfWfefsafyfg 
a aW§ftil e jl e «g' gWifeMe? t tee d fifik e fife r 'arMH§ 

ditch will remove half an inch in 24 hours; and for 
the areas below the heBvy T ¥iri^, w € - f R cHtEri E ^Rf PT 
remove one fourth inch in 24 hours 



Be^Sfciftffing feetodggp mSipih§. mW$ i35h&ife 
fimim Jrlfotyfte t( bT IflSltok^c^dpSmf^iinTiift 



BrftSfirig 4 !^ .. .. 



to {mm cavip 

be sloping. Under 



HrY&hSffW MaSfnfqfflpaaSfS 
t£%.efe%atePp%6W jfflFP 

j an average ol 3i 
,..ir}8hl e crJrftn^ctel 




the sides of a ditch._ shouId VE 
Average conditions a 1 to 1 slope 



is sfltticie/fttetlM'tareas fiffteblej abOMJeare cpfnfaited 




poll 



?fj$es o/|raif|fol$Qnd jiew: ^^Qftni drains; 5, 
(42n3 7 board drai£tfM5lmit:ing water at bcttom edge; 



junction; 1 



Igpi^gphc gjtilajon bo in 



elbow. (Ccrne 



tile of various shapes; 14, 
eacfing Course). 





g, : bp 

"HuIi„a#f^3Y^feri,. ...... ., 

k' IroWoWilfffir 1 

sewacbtsisf ifiitBfe SBaiflealeS 



bsttteL 

Wmi^MM^sth^Sms^ 

far^|WferbEutiffin^mrs . The method to pursue in 
cleaning out ditches depends on local conditions. 
Where ditches are spanned by 
equipment possi 



i§diflgr 



bridges the 



TABLE III. 
NUMBER 



PRACTICAL FARM DRAINAGE 

OF ACRES DRAINED BY 
OF RAINFALL IN 24 HOURS* 



TILE REMOVING 1- 
INCH 



23 
7 



Fall per 100 Feet in 
Inches. 



Inside 

Dia. 

Inches 



7 
4 



9 

10 

12 
14 
15 
1 

4 



4 

7 

10 

15 

22 

29 

38 

59 

92 

10 

4 

12 

1 

16 

4 

21 

3 



1 






4 






10 


1 


1' 


2' 


4' 


7' 


10' 


i 






} 






} 


2 


6" 


0" 


0" 


6" 


0" 


7 




12 


14 


16 


19 


21 


22 


28 


31 


44 


60 


69 


12 


14 


19 


25 


28 


32 


37 


39 


47 


55 


77 


105 


122 


19 


21 


30 


39 


43 


51 


58 


61 


74 


86 


122 


166 


194 


28 


32 


45 


56 


63 


75 


85 


90 


109 


126 


179 


244 


282 


40 


44 


62 


78 


88 
11 


104 


118 


124 


152 


177 


250 


340 


394 


53 


59 


83 


10 


140 


15 


167 


204 


236 


334 


69 


77 


10 


6 


8 


181 


8 


217 


267 


308 








10 


12 


9 


13 


15 


287 


20 


342 


418 










9 


1 


17 


7 


A 




f. 












15 


17 


1 






















9 


6 


-><; 






















19 


21 



























-) 



















































♦Table computed by J. H. Ames, Iowa Highway Commission. 



A Mieh Wafer 



as well as fall per 100 feet. For example, to 
drain 150 acres with a fall of three eighths 
inch to each 100 feet, it would require an 
18-inch tile while a 9-inch tile would drain the 
same area with a fall of 10 f inches per 100 
feet. To be safe in selecting proper sized 
mains, it is well to increase the 
area by 50 per cent before using 
the table. In this case, a tile 
would be selected for 225 acres 
instead of 150 which would 
necessitate a 20-inch or 10-inch 
tile, depending on whether there 
was seven-eighths inch fall per 
100 feet or lOf inch fall per 100 
feet. The latter size tile 
would be best to use. The s j ze f su ^_ 

mains may be determined in the same manner. 
In selecting the proper size laterals, one 
should never use less than 4-inch tile. Where 
the land is rather flat with a fall of 4 inches or 
less per hundred feet, 5 -inch tile would be 
better. Five-inch laterals are not as liable 
to be stopped up as smaller sizes. It has 
been found that it is not good practice to 
have the laterals more than one fourth mile 

in length; nor is it 
economical to make 
the laterals short. 

How the tile 
works. Contrary to 
the common idea, 
the water does not 
enter the tile through 
its walls but at the 
joints between the 
ends of the tile, 

„ „10Ugh tile should bulkhead, 
simple and cheap be placed as closely but permanent and 

efficient, together as possible. 

n« A aft,.?ouS.™SS" Siejrata- enters the (Farmersl 
Bulletin 305.) tile due to the force 



of gravity, and it is this force that carries the water 
through to the outlet. 

Tile drain outlet. The possibility of an outlet or a 
place for the water to flow eventually is the first 
thing to look for in draining a piece of land. It is 
the most im- 



/to drainage be/orr this 
point of high wafer,period 



T He Dram' 

A qoocf drainage to the outlet 

frt tow tvafer period 

Fig. 351. The elevation of the outlet and the drain as should be based on 
the high-water, not the low- water, level. Bulletin 15). 



a whole 
(Minn. 




■ portant feature of an effective drainage system 
and must be properly built and protected. When 
the outlet tile receives little or no protection, the 
earth around the tile is washed away and one tile 
after another then drops down and is washed out; 
causing a gully to be formed. Cattle and hogs in 
tramping around such an outlet will knock the tile 
out of place and partially or entirely stop it up. 
When soft tile are used at an outlet freezing will 
break them. The proper protection for an outlet 
should be a concrete bulkhead constructed as 
shown in Fig. 350. 

A glazed sewer tile is sometimes used as an 
outlet. A galvanized iron pipe makes a very 
satisfactory outlet into an open ditch which is 
liable to be deepened or widened at any future' 
time. This type of outlet is not permanent., but can 
easily be replaced. The concrete bulkhead should 
be used when the outlet is into some permanent 
stream. A good outlet is enough lower than any 
point in the field so that there is no danger from 
back water or silt. Many tile outlets are submerged 
sometimes during the year, but this does no 
damage if the tile are prop- 
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begin. The tools used in this work for the 
ordinary type of soil are shown in Fig. 357. 
Where very hard soils or roots and stumps 
are encountered a pick and grubbing hoe are 
needed. 

In heavy, sticky soil the open spade can 
be used to advantage. The round-nose 
shovel is used to remove the crumbs after 
the first and second spading. The tile scoop 



. , .is used for cleaning the bottom ofythe i ditch 

Pig. 354. An economical method of draining bottom 1 ,.,,., ,., n , . " t-a -~ J. . 



scoop 
accommodate 



the different 



land. The fewer iunctic 

Bulletin 15). 7//e' Lfram """milerent sizes 

•mm'u Ith sized tile. 

Plann^fjgTrie systefiv.M^Wf st€fR» 2 drainage The excavatkW' "-should begin '^at the outlet 

is cpmposed eJMgUterals, submains, and mains. The or lower end of the drain. The topsoil, or 

latera's'.'are. UjC^anch drains that empty mto r the . first spading, is usually placed . on . one ..side 



ma?fIsW-MrJ?°frfafe?^ 

mains and the mains carry all of the waier to the other. The ditching must be carefully and 



outlet. Quite often a single line of tile is all that is 
necessary. Plans for complete drainage should be 
made at the outset. A|ll mams oshould be large 



enough to ©any/i<Ke wateryfrom the laterals. On 
rolling l^nd (< ^he natural system- of drainage is used 
The mains and submains foIVw^the lines of natural 
drainage and lead to the laterals located in the 
small sloughs and draws as |qund on such land 

An economical system of ^e.*dam\mge suitable 
for bottom land is one witrj_ hjng laterals with as 
few junctions and outlets as,possible (Fig. 354.) 

Draining a seepy hillside. A.seerjy spot on a 
hillside is due to the surfa5Q e TdiT g rJ&ng' c uffderl£,id 
with a tight heavy clay which outcrops somewhere 
do^vjj the slope. The excess water in the soil as ^^hH^st^j^ a 



accurately done. Each part of the ditch 
should be tested with a gauge rod to see that 

erly Midt^oSf^Sffgeti^ aW8gsi6fe'<tffter to 
heWy 3( rar% tte^lePWftf WW a%$S£f l Wve\ he 
th&eth?«#fiiiPG#at» ljfegjpgh# dfftlflk) f 8$ t&le 
alRSWffee flow, from the dffltM. In some cases thW m 
nde^ftSjSes^kpgfimg the stream or grading it for 
a §taaM distace btow tb- ""^ J^iaaas 
cr§BgWt( <mggki4ring stref 
efSntiviargatlejsibsby a sti 
remtfthrijg logs mfldhib«isl]* 
ne(da©ary2S6)Jecaaia; aheoul^ 
a um^hboie'soiftaMcoHyacii 
Proper sxsspmteittgn J^Duwe^ 



s "ttaWrfw&rtf^aches this layer of tight der 



soil and follows° r if fo the surface. This seep waijgfc 
wall quite often ruin the soil for cultivation lor 
several rods down the slope. _ In draining such a 
spot the tile must he laid across the slope on t he 



uppjrlsjld of the wet outcrop and deep enough to 
intercept Jhe ..water, flowing along the tight sc il 
Theii" tile^-oW- (Jest be located while the ground is 
wet, acjia^e the spot marked out during the wet 

The method of .staking out lines 
establishing a grade is discussed in Chap. 21. 

Digging the ditch for tile. After the lines have 
beej |ta|ed out and the grade has been properly 
established. excavation can 



KsiAt prbpaiingtnto dsrain 
prdWishsri' HWfdSfpiten 
mffihadid© fcabWeMiftfe fa 
S0Ak)^©S6(fertjJ«t4fais, <$pd |L. 
es|»ianaMhtheaHalu%r^' c^^^fc 
af&f idwnagp. i§uqJ|gm es|PS 'J v 
fataffigin fjfiternijiiingofwr: ffmM " 
shgjjldn^gijdjfgined or not. Vi9 

th |a¥ri$g ^fee*? " 0111 lan 




and WW£ 1j& sgns ig 



knQ^s 
draj— 



- 3 Mllfi l am n fH , e le afe 

py means m.hne ancT 



:h to 
auge 



JV ftjCaiia ui .lint 

stands in the 
lfiohs and where the natural 

< £flflfj? ffilr^tfecMffe- M 9rf frfg s aifcfi ts by 
omrsMWr^e ffle,tfeo<K e ¥%Ses 

prflJlXjiifioffi me surlaG^.anr 



S*'>. 



.»»* 



Gridiron Sysjem 



Fig. 353. Systems of tile drainage for special 
conditions 



Upper Side of 
WeT Area. 



Fig. 355. Location of tile placed to drain a seepy hillside 



ia?e¥iallv? c or m " re is Ten oetween the ends of -tile 
there would be danger of entrance of silt. In laying 
large tile 'that cannot be handled easily with hook 
or by hand, a derrick is used. At the end of string 
of tile and at sharp curves where spaces between 
the ends of. tile are likely to occur, broken pieces 
of tile should be placed to keep the line from 
filling. 

Where quicksand is encountered in digging, 
extreme care must be observed to keep the tile to 
grade. Boards are sometimes placed in the bottom 
of the ditch. To prevent the sand from entering the 
tile at the joints they should be surrounded with 
coarse hay or grass, 
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Fic. 357. Hand tools for drainage work: 1, line; 2, pick; 3, 
round shovel; 4, scoop shovel; 5, narrow ditching spade; 6, tile 
hook for lowering pipe; 7, bottom smoothing scoop; 8, gauge 
pegs. 



burlap or tarred paper sometimes being 
used. If a supply of coarse gravel is at hand, 
it should be packed around the tile. It will 
be more permanent and very effective. 

Proper caution must be observed in joining 
the laterals to mains. It is best practice to 
make a smooth curve so that the flow of water 
from the lateral into the main will be down 
stream. With small mains a "Y" connec- 
tion is best but a little more expensive. In 
j oining a lateral to a main it is best to connect it 
with the top of lateral 

on level with the 
A jp of main. The 
hole in the main may 
be started with a 
hammer or pick and 
enlarged by breaking 
off small pieces with 
a monkey wrench. 

Place broken pieces of tile around junction to 
prevent entrance of silt. 

Blinding the tile. The tile should he covered 
with a small amount of dirt just as soon as they 
are placed in the ditch. This is called blinding or 
priming. The tile are usually blinded by spading 
off the sides of the ditch, care being taken not to 
knock the tile out of line. The purpose of blinding 
is to hold the tile in place until the ditch is filled. 

Filling the ditch. The trenches are not usually 
filled until after all tile are laid and' blinded. One 
common method of filling is to use a walking 
nj^w with a long double-tree having a horse on 
dfqfJ§§|)-lg^of ditch. An "A" shaped drag can be 
^ ._^e and lijfht- graders and scrapers 
arg^ajsp! -as^^^^S^ 




Fig. 358. One way to join lateral 
and mam lines 



^'cXfnQtrjriaX'trji 
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back-filling is* 



r-ditc 



jese methods is much 
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|s£ro othe^wrJr&S',' Jhe 



SscpDrevrv' 




Fic. 359. A ditching plow is sometime- tr.eC in it;." soil, but it 
leaves a ragged top edge 



of the excavation. Under certain conditions gravel 
or sand should be placed over all the tile to allow 
the surface water to pass through more quickly. 
This is advisable in draining an old pond or barn 
yard where the top soil is puddled to such an 
extent to prevent the passage of surface water. 

Care of tile drains. After the tile are installed 
they should be watched to see that they are 
working properly. The condition of the soil a few 
days after a rain is the best indication as to how 
the tile are working. If a wet, seepy spot is found 
over a tile line it is a sure indication of an 
obstruction. This may be due to a broken tile or 
filling in of silt where the tile are off grade. 
Sometimes roots from trees and plants will stop 
the tile. No willows should be allowed to grow 
along a tile line unless the sewer tile are used and 
the joints closed with cement. Alfalfa, though a 
deep-rooted plant, has given very little trouble in 
stopping up tile. One condition where alfalfa roots 
would probably go into a tile is where a line 
passes through a dry, well drained piece of land 
carrying water from a wet, seepy spot. Tile lines 
draining a seepy spot or spring should be carefully 
inspected each year. 

Cost of draining. The cost of drainage work 
consists primarily of the cost of excavation and 
cost of materials. In large drainage projects the 
cost of engineering service, legal proceedings and 
organization become rather large items. In open 
ditch work the cost of excavation may be more 
than ninety per cent of the total cost. In tile 
drainage the cost of excavation varies from fifty to 
seventy- five per cent of the total. All of these 
items vary greatly in different localities. 

Cost of tile. Drain tile, if bought in carload lots 
directly from the factory, are much 




Fig. 360. Two other methods of joining mains and laterals. At 
left, the better; ana the commoner of the two 
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The furrow method of irrigating, usually practised on tilled land, but here on a field of 
timothy 




A large market garden establishment with many acres under irrigation by the pipe-line 
system 




Furrow irrigation of an orange orchard. Thorough preparation ot the surface before planting is 

essential 

There Is an Irrigation System For Every Set of Conditions Under Which Artificial 

Watering Is Needed 
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The standpipe system, with either stationary or revolving sprinklers, is excellent for permanent 

flower and vegetable-gardens 




Lawn perfection can be maintained by means of a portable nozzle-line system with an automatic 

pipe-revolving device 

Overhead or Sprinkler Irrigation, an Invention of the Twentieth Century, Is Open- r ing the Way to New Possibilities in Humid Regions 
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The cost of back filling alone is not more than 3 
to 5 cents a rod, if a team and plow are used, but 
prohibitive if done by hand. 

The data on this page make possible an 
approximate estimate of the cost of the laterals of a 
system. To this must be added 
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same type oi son and inspection basitl_ (Kan- 
wells are bored and sas Report.) 




scraper crosswise of the furrow in making an irrigation ditch (see text, p. 252) 



CHAPTER 23 



'■'"''Practical Farm Irrigation 



By Professor R. P. Clarkson (see Chapter H), who discusses the engineering details of ordinary irrigation on 
and under the surface, and F. F. Rockwell (see Chapter 11), who takes up overhead irrigation and its equipment. 
When we speak of irrigation vjork wc think first of the immense projects of the West, which impound millions of 
gallons of stream water and provide moisture for the needs of many settlers and their many cultivated areas. The 
details of these enterprises are, however, of no practical interest to the small, individual farmer. He wants to 
know (1) how to carry out irrigation plans and projects on his own place, when this can be done; and (2) how to 
handle and distribute the ivater supplied to him at the edge of his fields by the local large-scale project upon 
which he depends. These problems are the ones treated in this chapter. — Editor. 



HE value of irrigation, its purposes and its various relations to soil manage- 
T ment principles, are treated in Volume II, Chapter 3. This article treats of 
only the engineering side of the subject, the practical details of things to do, how 
to do them, and what to do them with. 

A good general lays out his plans carefully before starting anything. The 
first step in irrigation should not be taken until the entire campaign is planned 
out. Determine the needs of your land, the nature of the crop, the soil conditions 
at the time, the water available, the money and time at your command, any ex- 
pectations of the season that can be estimated in advance, in fact every feature 
that is likely to affect results; and then determine the method of iiTigation to be 
adopted. 

Principles of Irrigation Practice 

The first step in any case is to study the slope of the ground and carefully pre- 
pare the surface. It must really be quite well graded, gulleys and hollows must be 
filled in, while ridges and humps must be leveled. 

Leveling the surface. This is best accomplished in 2 operations: (1) Go over 
the land and grade roughly any particular spots that need attention. (2) Follow 
up with plow and harrow over the field, 
and, if necessary, with some type of drag 
or scraper, the split-log drag (p. 272) 
being useful and easily made. A light 
U-shaped scraper formed of a 2-inch 
plank placed on edge will prove even 
more satisfactory. The dragging should 
take place in both directions, the break- 
ing up of the field by means of plow and 
harrow need, of course, be done but once. 

To be successful the land levels must Fig. 369. Leveling the surface with a home-made plank 

scraper, preparatory to irrigating 
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not be determined solely by the eye. 
Stretch a cord between stakes and grade 
to the cord. The surface must not be 
horizontal, indeed this condition could 
not be attained on many farms, but the 
surface of any particular field should be 
flat and even, not broken by hillocks 
which would remain dry, or by hollows 
and dead-end ditches which would re- 
ceive more than their share of water. 

Preparing side hills. On side hills 

IfS^^^^^^^^^^^^^^^^ - ^ °f an y considerable steepness of grade, 

the land must be terraced to accomplish 
anything like even distribution of water. 
This terracing is done by first breaking 
the field with plow and harrow to make 
it workable. The best plan is then to 
decide on the distances between terraces. They should be small and close to- 
gether so that the field has in reality a sort of saw-tooth surface down hill. 
Oftentimes the whole work required can be done with a plow turning out furrows 
the proper distance apart, say 4 or 5 feet, and then grading the intervening land 
to a gentle slope from the top of one furrow to the bottom of the next lower 
furrow. This does away with the necessity of removing the topsoil during 
grading operations and restoring it afterward.. The conservation of the topsoil 
is, however, sometimes required where a thin topsoil and poor subsoil are en- 
countered. 




Fig. 370. 



Finishing a small ditch with an A-shaped plank 
scraper 



Methods of Irrigating 

Furrows and flooding. With a terraced hillside 
and, in fact, with practically all steeply sloping 
land, the flooding from a canal at the top of the 
slope is the easiest and cheapest method of getting 
water on the surface. If it is a long hill several 
canals may be laid out at intervals of perhaps 50 to 
100 yards down the hill, depending on the nature 
of the soil. The water is led into each of these 
canals, the canals are dammed up by methods 
described later, and the water rises and flows over 
the side of the canal. The grade of the canals must 
be carefully established so as to give a gentle slope 
with a fall of, say not more than 
lfoot in 1,000 to allow the water to flow properly. 
The water, when it rises in the canals, must flow 
over the bank in a more or less unbroken sheet. To 
assure this the edge of the bank over which flow 
takes place must be leveled accurately. At the 
bottom of the hillside a canal should be placed to 
catch the surplus flow and direct it to further 
irrigating purposes on the lower lands. 

Bedding layout. If the ground is practically level 
a bedding method may be employed. The land is 
plowed in ridges from 12 feet wide for hand 
cultivation to 25 feet or more wide for horse 
machinery. The result is really a series of wide but 
veiy shallow ditches, the earth being all worked in 
so as to give merely a smooth surface everywhere. 
Along the crest 



of each ridge a small distribution canal may be 
run from the main supply canal at the head 
of the ridges. These supply canals are about 
100 yards apart, and divide the field into 
plots of that length, the distribution canals 
and ridges being parallel to the length of the 
plots. At the bottom of the depression be- 
tween the ridges may be placed open drainage 
canals or tile underdrains the method of 
laying the tile being described in Chapter 22. 

Orchard irrigation is becoming more or 
less extensively practised, the furrow and 
flood system being very common and simple 
in this connection. Occasionally the bedding 
layout is used, the distribution furrows being 
run between the trees and so spaced as to 
throw the rows of trees into the depressions. 
A modification of this, however, requires only 
a single distribution furrow alongside each 
tree row, the land 
being sloped slight- 
ly from the furrow , A 
to the opposite side *' 
of each tree where 



Fig. 371. Terrace drag or A-shaped scraper used iv hillside 
irrigation and in making small ditches (Farmers Bulletin 882). 
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the earth is piled into an embank- 
ment. This sloping can be done 
with a hoe at each individual tree, 
the furrow side being cut down so 
that flooding over the side is per- 
mitted only at the tree point. 
Thus there is a little bed or check 
at each tree which may be flooded 
as desired. 

Vineyard irrigation is practised 
in both of the ways outlined above. 

The irrigation level and its use. 
The most convenient form of cheap 
level for use in almost any farm 
operations which do not extend 
over any great distance is made by 
fastening a good carpenter's level 
to a well-made straight edge 20 feet 
long. At each end fasten and firmly 
brace a leg say feet long. One 
leg is best made adjustable to slide 
so that grades may be determined 
with it. The shorter leg is placed 
on the surface of the ground at the 
start of a ditch or grade line, and a 
hole is dug for the longer leg to 
such depth that the straight edge 
is parallel. The difference in length 
of the legs then gives the fall in 
grade for the 20 feet in the direc- 
tion of the longer leg; multiplied by 
50, it is the total fall per 1,000 feet. 

When one hole is dug and levels obtained, the 
short leg can be placed in that hole and a 




Fig. 372. Rice field laid out for irrigation by flooding. Note that there is only 
about 7 feet difference in elevation between the upper left-hand and the lower 
right-hand comers. This makes less than a foot of fall between each two levees. 
(Calif. Bulletin 279.) 
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second hole dug for the longer leg until a level is 
again obtained. This operation can be repeated to 

the end of the line, then the ditch excavated to the 

^ | grade joining the bottoms of the holes, stakes 
^s\J driven, and a cord stretched, to make sure there 
\ are no intermediate humps and hollows. It is a 
good plan to check the grades over again with the 
level after the ditches are opened up. The flowing 
water will give a good indication of the evenness 
of the grade. 



Cost of preparing land. Dr. Elwood Meade, a well-known authority on irrigation 
subjects, states that the cost of preparing the land for irrigation is from $3 to $30 per 
acre. The flooding method is, of course, usually the cheapest method and frequently 
costs considerably less than $3 per acre irrigated. Unless some particularly expensive 
obstacle is encountered, the cost will seldom go over $4 or $5 per acre. 

Pumping irrigation water. In many places irrigation is impossible without 
pumping; this type is always very costly, especially when compared with some 
neighboring project in which water is obtained from reservoirs by gravity flow. ~ 
head, large-volume pumping has been worked out by means of the develo^^^p'6f 
centrifugal or turbine pumps and on a big scale it is found to be econp^^c^^S^mall 
volume pumping, however, depends almost entirely on the windmrrP^r%^^@^te or, 
in rare cases, the farm steam engine. 

With the many disadvantages attached to ^^^^mpm^^^Mater suppiystnere go 
also some advantages among which two in pmicu"r^ ^ : ^^^^g^ - J^j^i^l ways a 
high degree of control of quantity of water and peri (Bp ^^ffl^^g^^^^jar e is no 
controversy over sharing the use of the supply with 




Fig. 374. Many irrigation projects in the Southwest are supplied 
from flowing wells such as this 
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others. In other words, your pumping 
plant is independent and in control en- 
tirely of your operations. 

Frequently underground or well water 
is the only source of supply for pumping, 
and through the Middle West the wind- 
mill adapts itself particularly to these 
conditions where the operation of irriga- 
tion is on a small scale. However, the 
small size and power output of windmill 
units make them a highly expensive and 
more or less undependable source of 
power for acreage irrigation. 

The first cost of pumping plants for 
about 1 5 installations in the South and 
Middle West where the head of water pumped was about 20 feet and the average 
acreage treated was about 200, was about $15 per acre, while the annual cost 
per acre was slightly under $7. With plants having heads averaging 40 feet and 
supplying on an average only 100 acres, 
the first cost was about $25 per acre and 
the annual cost about $12 per acre. 
Practical considerations. It would not 
be advisable to irrigate all land which re- 
quires it. A practical consideration of 
costs is necessary in each case. Some 
fields are so low or the soil is so heavy 
that a system of irrigation would, of neces- 
sity, require also a system of drainage to 
prevent the fields being turned into 
swamps and marshes. In this case the 
total cost of the irrigation and drainage 
might be very much greater than the 
possible value of the additional products obtained from the land as a result of 
the treatment. To take another case, if the land is situated far above the water 
supply, the cost involved in raising and storing the water may be prohibitive. 

Cost, not physical conditions about the farm, is usually the only obstacle in the way 
of irrigation. Usually where it pays at all, it pays well, for it makes possible a crop 
which should return in a very few years the total outlay involved. 




Fig. 375. Where the going is firm a wheeled scraper will do 
more and quicker work in leveling and ditch-making than the 
ordinary drag type (Fig. 369). 



Source of water supply. The supply of water 
involves the most serious part of any irrigation 
project. For small garden and market farming, 
wells can as a rule be depended upon. For fairly 
dry regions, however in the case of irrigation over 
a number of acres, wells are not dependable, except 
for partial service. 

The requirements for a project of considerable 
size are such that only streams, lakes or springs can 
be relied upon, unless unusual conditions as to 
flowing or artesian wells are available. Even then, 
after a period of use they have been found to 
require expensive pumping to keep up their supply. 
In some cases as in the West, large, artificial 
storage basins or lakes are created by proper 
engineering measures, but as a rule this form 



of water supply cannot be afforded unless a very 
large project is contemplated. A small, artificial 
pond, unless continually fed by streams or springs 
would not be a dependable source of supply. 

Quantity of water required. A number of factors 
enter into a study of the amount of water required 
to irrigate each acre properly. The nature of the 
crop is important as some plants require more 
moisture than others, which results in either a 
larger amount being used at each operation or 
more frequent operations. The climate affects the 
evaporation and thus the total amount of water that 
must be applied in order to give the crop a certain 
amount. The nature of the soil treated affects the 
absorption and retention of the water. Lastly, the 
subsoil affects the water 
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^¥k£"$7V. A'Siffsi^orcKard terraced so that the bedding system may be used, 
three or more lateral ditches being run along each terrace 
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exception, perhaps, that in drainage operatio^, 
very special Tare must be taken in establishing and 
completing the grade or slope of the drains. 
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The farmhouse needs light, air, shade, ana protection; sc does the garden. Note how the needs 




The Well-planned Farmstead Places all Related Fields and Buildings as Near Together as Possible and the Dwelling in a 
Convenient Location with Respect to All of Them 
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mined and tlie posts put in place. The nozzle lines themselves may now be assembled, 
and drilled and tapped for the nozzles. One of the most important points in the 
installation is to make the holes for the nozzles at regular intervals and in an exact, 
straight line, along the shell of the pipe. Otherwise the distribution of water will not be 
even. This alignment is accomplished by the use of a special drilling machine, so 
constructed that it can be clamped to the pipe rigidly, the exact position wanted being 
determined by a small spirit level. A special drill bores the holes and threads or taps 
them at one operation so that the nozzles can be put in quite rapidly. 

Before inserting the nozzles the pump should be run for a while, with the ends of all 
nozzle lines open, to allow the dirt, scale, etc., which may have accumulated in the pipe, 
to be washed out. 




Fig. 396. Nozzles in different lengths of pipe line 
mustbe kept in line; and the way to accomplish this 
is by means of pins and socket holes (Jne unions of 
such sections. 



Fig. 397. The farm (liter: 
til'.* community) that makes 
gcxxl roads and 



carrr,/or them, rooa pays their 

coct rrjt of ;tn increased 
profits. 



CHAPTER 24 

The Building and Care of Farm. Roads 

By Curtis Hill, City Engineer of Kansas City, Mo., since 1913, but, in spite of his urban activities, a man 
A vilh the training and the experience that fit him to write of farm conditio'ns. He was born and raised on a farm 
in Jackson County, Mo., attended school there and at Independence, then took the engineering course at the 
University of Missouri, following it vnth a year in the Engineering College of Cornell University. His wide 
practical experience has included railroad construction; the making of field surveys and estimates for canal 
work for the Government in New York; highway bridge erection around St. Louis; and the following official 
position: With the ciiy engineering^ department of St. Louis for 6 years, State Highway Engineer of Missouri for 
6 years, and the position he now holds. He is a member of the American Society of Civil Engineers . — Editor. 



HEN a good, hard-surfaced road runs by a farm, giving the fanner means 
W of easy access to central points, such as railroad station, village, and church, 
and to neighbors, it is a further pleasure, comfort, and saving to have easy access 
from central points on the farm to this main traveled road. If it pays the farmer 
to have a good road passing the farm to town, will it not also pay, in some degree, 
to provide means on the farm to reach that main road with the same ease and the 
same sized loads that he can haul over it? A good road means cheaper trans- 
portation, whether it be a "through-the-farm" road or a main county road. The 
through-the-farm road is here discussed from the constructional point of view 
only. 

Travel on these roads is comparatively light, and they do not call for the type 
of construction required on roads traveled by many vehicles per day. This 
applies not only to a farm road, but also to one over which several farmers 
travel, a side road for a small community, or a country lane. Such a road must 
be simple in construction and inexpensive. A few farms may need a higher class 
of road; but the ordinary driveway, as 
herein outlined, will answer every 
purpose for the great mass of farms. 
Furthermore, the limited financial abil- 
ity of many fanners is a condition to 
consider. The higher principles of road 
building, which is a science, are left for 
application to the main roads and to 
other roads which many vehicles use 
and where the demand is for a better 
and more costly construction. 

Kind of road and how to choose it. 

The first Step in building a road is tO tooth harrow in readiness for a new surfacing and rolling. 




Fig. 398. Scratching up the surface of a road with s heavy spike- 
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Fig. 399. This kind of bridge looks bad and is dangerous; it hurts 
the fanner's pride, his reputation and his pocket book and may do 
him serious personal injury. 



study the local conditions and to choose 
the methods, plans, and materials most 
suitable to the needs and purpose for 
which the road is to be built. No one 
method, plan, or material will be 
equally adaptable in all places, but 
must be varied to suit local conditions. 
Use should be made of the natural 
material, placed in a way to give good 
results. For example, shale or slate 
will not wear well in contact with 
wheels, while gravel will. If there is a 
local supply of shale and but little gravel, the base of the roadbed may be made 
of shale and the surface of gravel. 

Therefore, the determination of the kind of road to build, the width and thick- 
ness of roadbed, and the kind of material, depend upon the demands of travel to 
be made upon the road, the means for construction, and the accessibility of ma- 
terial. Local conditions should always govern, whether use is to be made of 
natural material as found or of artificial material, that is, natural material broken 
up or treated. One section may not have material, the best use must then be 
made of earth; in another, straw, sawdust, or sand may be mixed with clay or 
gumbo; in still another, shale or slate may be used to advantage. In some sec- 
tions of the country, near the coast, shells are obtainable from which the road 
may be made; in others, there are banks, or ridges, composed of a chert-bearing 
soil which packs hard and becomes watertight under the pressure of travel, and 
here the chert road prevails. A special feature in many places is the gravel or the 
broken-rock road. So that, depending upon local conditions, we may have a 
farm road of any of the following materials: earth, straw, sawdust, or sand with 
earth, clay, or gumbo; shale; slate; chert; gravel; rock or other prevailing-material. 

Equally with the character of the road, the cost of building, also, will depend 
upon local conditions, upon the nearness and quality of material, width and 
thickness of roadbed, price of labor and teams, location, and topography. 



Drainage 

The three principal divisions of actual road making are location, construction, 
and maintenance. With the exception of drainage, all details pertain to one or 
other of these. Drainage is involved in all three. The all-imperative, dominant, 
and paramount question is that of 
good drainage. If there is not good 
natural drainage, an effective system,; 
of artificial drainage must be installed; 
for, if the drainage be not good, the road 
will not be good. Drainage may be con- 
veniently discussed under two heads: 
(1) surface drains, and (2) underdrains. 

the 



Surface drains. Surface drains are 
open ones, as crowns, ditches, and culverts. 
The object of the crown is to make a drained 
roadway for the travel and to get the water 
quickly off this traveled roadway into the 
side ditches. Make the side ditches to drain 
entirely off the rights-of-way at every oppor- 
tunity. Where a ditch must cross the road, FlG - 400 - This kmd of culvert is easy and cheap to build; once 

built it is permanently safe, efficient and attractive. 
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Fig. 401. Every time a farmer drives over an eyesore like this 
without deciding to fix it — and then doing, so, he goes one step 
lower along the road of carelessness, inefficiency and failure. 



take it under the roadbed and not over it, and keep 
it on the side of the road and not down the middle 
of it. Side ditches are also made to protect the 
roadbed from water from adjoining lands; 
therefore, if the road be on a hillside, have a ditch 
on the upper side of the road. Culverts are of 
sufficient importance to constitute a subject in 
themselves. The cheapest in first cost are not 
always the inexpensive; for, as a general rule, the 
weaker the structures, the greater will be the cost 
for repairs and maintenance. There are some 
exceptions — where ready money is not available 
and plenty of timber is — where the wooden 
culvert is best; but one of metal, clay tile, stone, 
or concrete masonry is more often the economical 
construction. 

Make the culverts long enough and -with good 
head walls and wing walls, to throw the water 
into the barrel of the culvert and to prevent it 
from getting through the road alongside of the 
culvert or from washing out the fill and sides of 
the road. A good rule- of-thumb method to 
determine the size of opening is "1 square foot 
area in opening of culvert for every 5 acres of 
drainage area." This rule may be varied for a 
smaller culvert area, if the country is flat and the 
flow sluggish, and may be increased where the 
hills are steep, with much fall to the branch and a 
rapid run-off. 



Underdrains. Underdrain.-. are constructed 
from 2 to 4 feel dee p. They may be made of 
buried logs; of a trench half-filied with .stone, hay 
or straw being thrown in over the stone, and the 
remainder of the trench filled with earth or gravel; 
or of clay tile or concrete pipe; in fact, of 
anything along or through which the water can 
find its way freely. They must be so placed as to 
cut oil the underflow in the ground before it 
reaches the road surface — to take the ground 
water out of the roadbed. Roads which dry out 
slowly after a rain, or in the spring of the year, 
need underdrainage to carry out the water and dry 
them out more quickly. Wet- weather springs or 
"spouty" places often occur on hillsides, where 
the surface drainage is good; but they never dry 
out. Underdrainage is the proper treatment for 
such places. These drains may be made directly 
across the roadway or laid along under the centre 
or side, leading out into the side ditch or a culvert 
or to low ground on one side of the road. 

The drainage question may be summed up as 
follows: The roadbed must be protected from 
wrater, water which comes up from beneath as 
well as that which falls from above; and, in order 
to have a good road, the water must be gotten out, 
off, and away — out of the road by means of the 
underdrains, off the road by means of the crown, 
and away from the road by means of the ditches. 



Fig. 402. Stone dam in a surface road drainage ditch, built to 
stop the flow of water and direct it through the culvert. Water 
should always cross .a road bcloiu the surface. 



Location 

The question of location enters more largely into consideration in a country of 
broken topography than in a level section. Where the position is not determined by the 
nature of the farm improvements, the choice of a suitable location for a road may 
eliminate a culvert, provide a good creek crossing or a good foundation for the 
roadbed, give good drainage, provide sunshine and air for the roadbed, lower the 
construction cost, or reduce the grades. 

The reduction of grades (not grading) is a very important matter. One can afford to 
go around a hill, rather than over it, with a loaded wagon. Very often "the longest way 
round is the shortest way home." The term "grade" is not the cut, or fill, but is the rise 
and fall in vertical feet in each 100 feet in horizontal 
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on a smooth, hard road; on dirt the ratio is slightly less. Thus what 
one horse could pull on a level country road, would take two on a 
5-per-cent, three on a 10-per-cent, and four on a 15-per-cent 
grade. (International Harvester Co.) 



m 

on the 100-foot lefigfti>-'ffeere 
2-per-cent gi'ade is one of 2 feet rise or 

fall in each 100-foot length. A 5-per-cent grade (up) is a rise of 5 feet in 100 
feet, or 25 feet rise in 500 feet. The accompanying table shows the importance 
of a grade (steepness) to traffic and the additional force, or pull, required by a 
team on different grades. 



Construction 

Under'the head of construction is included the work of actually building the 
road, such as grading, ditching, culverting, hauling, and placing the material. 
The fanner, of course, is more or less confinecj to the class of tools and imple- 
ments available on his farm; but, if he has much road work, he will save both time 
and money by obtaining those best suited for the 
work. If he has chert or other hard-compacted soil 
to loosen and haul to place 
the "rooter plow" the bj 
be sorted with folks;; 
manure spreader 
grading work, alU . 
Usually about lOiH 
that the correct 

settled. The side-^^^p^^^^^^^e' ^ 

or gravel, and abou^^^^^^^^t>lo£ 
portant as contraction as This sandy, soils. T^g^d^^^pger.^ 1 " 1 
b A ?lnd rendered SdesL6 washed up to about l^^^^^^^fklfte 

100 to 1,500 feet; 1m<Fvvlg<^ 
regulation dump wagon or home-made slat-bottom wagon bed is suitable for hauling 
earth, gravel, and broken rock. A plow, a grader, a harrow, and a drag are necessary 
implements for shaping up and finishing the roadbed. 




Earth roads. Earth-road building consists in 
grading, draining, and shaping the ditches and 
roadbed (Fig. 405). The earth road must be drained 
and the surface become compact and solid before 
it is a good road. The supporting power of earth, 
when thoroughly wet, is only about one-fourth of 
that same earth when just sufficiently wet to pack 
without yielding. If the drainage, then, is-properly 
attended to, the rest will follow. 

Simple crowning and smoothing on all earth 
roads with grader and drag cost about 
3to 5 cents per cubic yard, or $30 to $60 per 



mile. When grading is to be done, moving earth, 
for the various hauls on the average road, costs 
about 20 cents per cubic yard. 

Sand-straw roads. These should be kept rather 
flat, to retain some of the moisture in the road. The 
straw method of treating a sand road is to cover the 
traveled roadway to the desired width with 2 or 3 
inches of woody straw, uniformly spread, and 
maintained by keeping the straw raked into the 
ruts. In some instances, the right of way outside 
the traveled roadbed has been planted with clover, 
rye, or some grass or grain having a woody 
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'105. Graded earth roads showing desirable relation 
between width and crown 



fibered stem. This is cut and raked upon the 
centre strip of roadway each season. Saw- 
dust (which is bad for an earth road) may be 
used instead of straw. The straw or sawdust 
treatment will help retain the moisture and 
in time will change the nature of the soil, 
making it firmer. 

Sand-clay roads. The sand-clay road is 
one composed of a mixture of sand and clay. 
If, instead of clay, gumbo be used, the road 
may be tenned a "sand-gumbo" one. Other 
kinds of cohesive soil of a plastic nature may 
be mixed with sand, to make a more compact 
and impervious roadbed. If the natural 
soil be sand, clay must be added; if clay, then 
_ he roadbed is pre- 
fime manner as with 
■^§§gf^::--^^^405). The added 
'""'I^^^J'pr^p and mixed on the 
^^^^^^th-^plow, harrow, disc 
""'form thickness and 
dumped on the 
\ CSf* spread as it is de- 
load should be 
one, after the first 
•fcay should be well 
ma- 

-. - , > ~ - --. -. dry. 

fefi^^iisualTy about one-third, must 
be^'sed^wPntt-^he "voids" or interstices, of the 
sand. If there should be too great a proportion 
of one material, the opposite material must be 
added until the whole mixture 
shall be of the proper consistency. 
This may be done by hauling the 
opposite material from that of the 
natural roadbed or by adding the 
roadbed material by running the 
plow a little deeper or by bringing 
such material in from the sides or 
side ditches. The whole of the 
materials should then be mixed wet 
and puddled. Upon completion of 
the mixing, the roadbed should be 
reshaped and dragged while yet 
damp enough to pack well. If a 
roller be available, the roadbed 
should then be well rolled. No 
soft or uneven spots must remain, 
and the finished roadbed must 
present a true and even surface. 
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It may not corne up to expectancy at first; but 
keep going with the drag as you would on an earth 
road, adding such material as is needed, and it 
v/iil ultimately make a good farm road. 

The machinery required is a No. 10 plow, drag 
scrapers, dir-.c narrow, spike -tooth harrow, road 
grader, draj;, and 2x4 slat-bottomed wagon beds. 
With a mile haul for the added material and $ 1 .75 
for labor and $4 for teams, a 10-foot strip of sand- 
clay will cost about $1,000 per mile. 

Foundations. Other kinds of road, now about to 
be discussed, require more or less preparation of 
subgrade or foundation to receive the material. A 
rock road, for example, is an earth foundation 
covered by a compact crust of small broken stone. 
The earth foundation supports this crust of broken 
stone as well as the loads which come upon it. 
This crust of rock placed upon an unchained, wet, 
or boggy earth will gradually work dovn into it 
until the wheels cut through. The foundation 
should be well drained, shaped, and compacted 
before it receives the v, 'earing surface material. 

After the drainage has been well provided for, 
excavate a trough-shaped section of the width and 
depth of the proposed road material. This trough 
should be crowned and shaped to the desired 
finish, that is, to conform to the proposed cross 
section without unevenness or soft spots and 
should be well _ compacted before the surfacing 
material is put on. If a roller is not available, let 
the subgrade become settled before adding the 
material. Where the material is to be put on an 
earth roadbed of approximately the desired shape, 
which is already firm and well compacted, it is 
better not to break up the old roadbed, since a 
solid subgrade, or foundation, is the thing desired. 
Put the material on this firm old roadbed, and 
draw in earth for the shoulders from the sides or 
ditches. This constitutes the first step. (See Figs. 
408 and 411.) 

In placing the material on this prepared 
foundation, spread it evenly by using a slat- 



(below). 



Fig. 406. Implements 
for breaking up a road 
surface: Plow (above); 

single-tooth scarifier 
These can be drawn by 
teams, or, better, by a tractor. 
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Fig. 407. Cross section of a road showing crown, ditches and 
relative location of foundation and surfacing. 



bottomed, or dump, wagon and dump with the 
team slowly moving; otherwise, dump on a 
platform and shovel on to the roadbed, in order to 
spread the material evenly. If the material is 
dumped on the roadbed in a heap, it compacts 
more at that point than between the loads, and the 
road may settle in a wavelike surface. When 
dumping from wagons, dump the material where 
the wheel tracks will come and spread it each way; 
for the greatest wear upon a road falls within a 
strip under each wheel track, and the greatest 
compactness will then be on these lines. Let each 
load slightly overlap the preceding one. 

Shell, slate, shale, and chert roads. In some of 
the coastal sections, where oyster shells are 
available and other materials are not, shell roads 
are built. The shells are 



spread evenly upon the prepared foundation, 
where they are compacted by the traffic. They are 
soon ground into a powder and blow or wash 
away, so do not make a lasting road, especially 
under heavy traffic. 

Slate and shale roads are both inferior kinds, 
the materials grinding easily into dust and powder 
under traffic, or disintegrating from atmospheric 
conditions. The material is broken up and placed 
on the roadway in a manner similar to that 
described for shell roads. 

Chert, to which reference has already been 
made, is also one of the inferior road-building 
materials, but is better than either shells, slate, or 
shale. It is placed in the same manner as the 
others, but wears and weathers better and also 
binds together and consolidates more effectively. 

Other kinds of material of a quality equal to 
any thus far described may be found and utilized. 
It is not worth while to put the expense upon them 
required for a high-grade road. Any of them might 
be used for the base under a broken-rock or gravel 
road. (Fig. 409). 

The cost of a road built from one of these 
materials for a 10-foot road will be about $800 to 
$1,000 per mile, exclusive of grading, but 
including shaping the roadbed and a haul of 1 mile 
for material. 

Gravel roads. For gravel roads, the gravel 
should not run too unevenly (this can be governed 
by forking in loading), and should contain 15 to 
25 per cent of fine material, to act as a filler for 
the gravel. A gravel which nature has packed and 
cemented in the bank, for example, often indicates 
the 
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presence of lime, clay, or other cementing 
medium and will always recement in the roadbed. 
If it is a clean gravel, it is hard to consolidate 
without some smaller material, and this is called 
the "filler." 

Gravel roads, like rock roads, may be divided 
into two classes: Class A, of the better class of 
construction; and Class B, of the cheaper kind 
(Figs. 410, 411). For a Class B road, the gravel 
should be placed on the prepared earth foundation 
and between the shoulders of earth thrown up 
from the side ditches to receive it. The gravel 
should not be larger than 3 inches, measured on 
the greatest dimension. One inch of filler, pre- 
ferably limestone screenings, should be spread 
evenly over this, and the surface then well 
harrowed with a spike-tooth harrow (Fig. 398). 

At the same time, the earth shoulders should be 
kept drawn up to the sides of the gravel, to hold it 
in place. This is the second step (Fig. 411). When 
the harrow has been passed over the surface a 
number of times, another inch of filler material 
should be spread over it, and the sides, shoulders, 
and ditches finished to the proper slopes and 
shape. Watering and rolling may be dispensed 
with, so that, with the addition of a grader, this 
class of road can be built with the ordinary farm 
implements. In some soils, a drag may be 
substituted for the grader. 

Care should be taken to keep the ruts filled and 
the crown shaped up while travel is consolidating 
the newly finished road. As fast as ruts and low 
places are formed by the wheels of vehicles, gravel 
should be raked into them (the drag or harrow can 
take the place of hand work), and this work should 



Fig. 409. Rock or gravel road of the Class A type 
showing distribution and proportions of the 
foundation and surfacing materials. 



be kept up until the roadbed is solid. Let nature do 
the sprinkling, travel do the rolling, and yourself 
do the dragging; and in a year's time the road will 
be pretty well consolidated. 

The cost of a 10-foot gravel road for a 1-mile 
haul of gravel, exclusive of grading, will be about 
$1,000 a mile (Fig. 409). 

Rock roads. Rock roads of Class B, or the 
cheaper road of rock is constructed in a manner 
similar to that described for a gravel road of the 
same class. Rock from the crusher, taking what is 
termed the "crusher run," is substituted for gravel, 
but, otherwise the details of gravel-road 
construction apply here also. The rock should be 
selected -with a view to its hardness, toughness, 
and cementing value. Where, as is generally the 
case, there is but the or UfaM$d available, there is 
frequently a choice bet^effi^^differfqfeJadg.es, 
between ledge and fieldrock or^f^0' l Sblid and 
shell rocks. 

The broken stone is spread on the roadbed to 
the required width and thickness. It should be 
broken to such size that no stone shall be larger 
than 3 inches, measured on the greatest 
dimension. It must be spread evenly upon the 
foundation, to present a true surface to the 
finished road. Stone screenings, or crushed rock 
less than one-fourth inch in size, or other suitable 
filler, should be spread over the surface and then 
be harrowed with a spike-tooth harrow as long as 
the teeth will penetrate the surface. Another inch 
of filler should then be evenly and uniformly 
spread over the surface, and the shoulders and 
ditches finished. The finished road should be 
given the same attention while consolidating 
under traffic as that described for gravel roads. 
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Fig. 410. Class B (second grade) rock or gravel ro'rl showing 
simpler construction than that used in Class A roads. 



The cost of a rock road, exclusive of grading, 
calculated for a 1-mile haul of rock is about $1,500 
for a 10-foot road (Figs. 410 and 411). 

Roads of higher grade. The roads thus far 
described, and designated Class B, in which road 
metal is used, represent a kind of construction 
more often within reach of farmers for roads and 
farm lanes than the more expensive and better 
kind, which we have termed Class A. If duly cared 
for and properly maintained, they make good farm 
roads. 

The construction of roads of the higher grade, or 
Class A, may be divided into 3 steps or stages: (1) 
the subgrade, or foundation; (2) the base, or first 
course of metal or hard road material; and (3) the 
wearing surface, or second course' of metal. The 
material, or metal, is put on the prepared 
foundation in courses, usually 2, but never less, 
and neither course should exceed 8 inches in 
thickness, as the complete effect of the roller 
extends only through 6 or 8 inches. The lower 
course of material may be of an inferior quality to 
that of the top course. The interstices, or voids, of 
the stone or gravel should be filled with a suitable 
binder (preferably limestone screenings in water- 
bound construction) well dampened ahead of the 
roller. As the top course will be in contact with the 
wheels, it should be of a lasting and wearing 
quality; and water should be used to flush the filler 
into the voids, since road material will compact 
better damp than dry. The foundation should be 
shaped out, all soft spots removed and replaced 
with good earth and thoroughly and evenly rolled 
ahead of the material. Care must be taken to get 
the metal on evenly and uniformly and the 



whole well rolled. The crushed rock is separated 
into the required sizes by means .of screens at the 
crusher, and care should be taken to see that the 
size is regular and within the specified limits. 

The subgrade, or foundation. The complete 
subgrade should be of an even finish, shaped to a 
true surface, rolled until thoroughly compacted and 
with no soft or uneven spots remaining. This is the 
first step (Fig. 408). 

Ditches should be excavated of such widths and 
depths as the drainage requirements demand, and 
with true grades and sufficient incline to furnish a 
free and uniform flow of water. Whenever 
necessary, subdrainage should also be provided. 

A shoulder should be left when preparing the 
subgrade on each side of the roadbed, and be rolled 
with the final rolling. Rolling should be 
commenced at the sides and on the shoulders and, 
working toward the centre of the road, be 
continued until the material is well consolidated. 
All broken rock, screenings and filler should be 
spread evenly upon the roadbed. 

The base. A layer of broken stone should be 
spread on the prepared subgrade to the desired 
width and thickness. The stone for this course must 
be broken to such size that no stone shall be less 
than 3 inches, nor larger than 6 inches. It should be 
placed upon the road to present a true surface to 
the finished road. Stone screenings, broken rock, 
and spalls should be sledged and worked into the 
crevices, making what is termed a "sledge" base, 
and the whole should be thoroughly rolled. This is 
the second step (Fig. 408). 

The wearing surface. The second course 
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Traffic and the elements are continually tearing the road^^pjn^o we must be 
continually building them up, A small hole soon becomes a largj^^fe and a roadbed can 
be kept smooth only by constant care and attention. Itis this i cj gjgtett^care and attention 
in tKgSj^oper u^Zg^n^ui0^ft»lihi^lhedskdg siM^W^^Mc^^jj^0q best for 
maintaining earth road and 

for some gravel ro^^^k^^^^ng//Jear/h/afu/orowsu/^fh /he grader from /he 

Drags. The Kifi^W^P'^g," drag (Fig. A\-l^m^m^m the 2 halves of a split 
log 10 or 12 inches in diameter and 8 or 10 feet long. The halves are fastened about 30 
inches apart with strong 3-inch wooden dowels, or stakes, driven into 2-inch auger 
holes; and they are set with their flat sides to, the, front and staggered about 1 foot. Five 
or (xfeWbf the ditcfFfTrW edge. This iron 

face is 2 or 3 inch«#W# f #Sd cuttmg end, and 
runs out flush with me lower edge of the slab at the other end. A plank platform, for the 
driver to stand on, is laid across the dowels. The long end of the hitch chain, 7 or 8 feet 
in length, is fastened over the top of the front slab and to the cross-stake, or dowel, at 
the sfiffevay end ofjtejdrag. The short end of the hitch chain, about 3 or 4 feet long, is 
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Fig. 411. Three steps in the making of a class B rock or gravel road 
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Fig. 412. Loft-hand 
tplit-log dri'C by means of 
which a farmer c;in keep 
his roads in ijood condition 
With a minimum of labor. 



passed through an auger hole near 
the centre line and from 6 to 8 inches 
from the end of the cutting, or ditch 
end of the front slab. 

A plank drag (Fig. 413; is made 
in a similar manner, with 2 x 12 tim- 
ber for each slab, reinforced by a 2 x 6 
of the same length and bolted along 
the centre line to each 2x12. 

The length of the hitch chain, 
slipping it backward and forward 
through the hole in the ditch end of 
the earth. The position of the snatch 





the slab, regulates the hold taken on 

hook to the doubletrees regulates the cutting effect. The' shifting of his weight, 
or position, by the driver on the platform of the drag also regulates the cutting, 
carrying, and spilling effect of the drag. The drag is hauled at an angle of about 
45 degrees with the line of the road. 

The time to use the drag is when the road surface is moist, but not wet. The 
effect of the drag is to put on just enough soil to fill all holes, ruts, or hollows, 
pressing the water out of them and, by a smoothing and puddling effect, leaving 
the surface in better condition to sustain loads and shed rains. Some soils stick 
to the drag if too wet, others will stand wetter dragging. Different soils require 
different treatment. The rate of dragging should be about 1 round- 1 mile-1 hour. 

Keep roadbed and side ditches clean. On any kind of road, the sides be- 
tween the traveled roadbed and the side ditches should be kept clean, so that the 
water may be shed freely to the ditches. The ditches and culverts, also, should 
be kept open and clear of obstructions. It is also a good principle of construction 
always to repair a road with the 
same material of which it is 
made. 

Where ruts, holes, or de- 
fects appear in gravel, rock, 
or other hard-surfaced roads, 
use the hand rake to fill them 
with small loose stone raked 
in from the high points or the 
edges of the road. If addi- 
tional material be needed, 
haul on small-sized stone and 
keep it raked into the defec- 
tive places. On the better 
class of roads, the spot to be 

repaired is cleaned before depositing the material, and either tamped or rolled. 

Defects and wearing away will develop in any road. Repairing these defects and 
replacing this loss as soon as possible, is maintenance. 




Fig. 413. Plank drag 
similar in form and action 
to the split-log type. The 
strap iron facing on the 
forward member is an im- 
portant feature of either 
type. 




Fig. 414. Frostproof root cellar 



CHAPTER 25 

Concrete and Its Use on 
the Farm 




Fig. 415 . Substantial, fireproof 
farm garage. 



By H. Colin Campbell, Sanitary Engineer and Director of Publicity and Editor, Portland Cement Association. 
He was born and raised on a farm and has owned and operated a profitable Virginia farm since 1909. However, he 
also graduated from the Columbia University School of Mines, and from the College of Physicians and Surgeons. 
For twenty-nine years he has practised engineering, having for the last fifteen identified himself with the 
development of concrete construction. He prepared the courses of concrete construction for the International 
Correspondence Schools, has contributed to or served on the staffs of several farm papers and is the author of 
various text books on the use of concrete. — Editor. 



CONCRETE is an artificial stone. Its ingredients are portland cement, 
sand, pebbles or broken stone, and water. Portland cement, when com- 
bined with water, undergoes certain changes which make it harden; and in this 
hardening process the portland cement acts as a binder to unite the sand and peb- 
bles or broken stone into a firm mass which, in the course of a comparatively short 
time, becomes very hard and eventually, is to all intents and purposes, stone. 



Portland cement. Portland cement is a 
manufactured product. It was given the name 
-i' portland" because of a resemblance which the 
first manufactured cement when hardened, had in 
color, to stone quarried at Portland, England. The 
name, therefore, means nothing except that such 
cement is a manufactured one. There are so-called 
natural cements, but these are comparatively little 
used in building construction, and hereafter in this 
chapter, when cement is referred to, it should be 
understood that portland cement is meant. 

Portland cement consists principally of limy and 
clayey materials. There are several other 
substances in cement, but their presence is due 
principally to the fact that they are contained in 
small quantities in such limy or clayey materials. 

When the correct quantities of raw material for 
portland cement have been selected, they are 
burned in a kiln at a temperature which converts 
them into a sort of slag or clinker. This clinker is 
afterward ground in what are known as tube mills, 
these being large revolving steel drums partly filled 
with flintlike pebbles which are tumbled about as 
the drum revolves, thus reducing the clinker to a 
fine flourlike powder. This powder is portland 
cement. 

Being a manufactured product, the quality of 
portland cement can be controlled with practically 
any degree of exactness required. Many persons are 
under the impression that Portland cement varies 
greatly in quality. Some people refer to "good" 
portland cement and likewise to "bad" portland 
cement. 



Portland cement is made to meet specification 
requirements which have been found necessary to 
make it suited to the uses to which it is put; 
namely, to make mortar and concrete. 

The only thing that can happen to portland 
cement to make it unfit for use is exposure to damp 
while in storage. Portland cement is purposely 
made sensitive to water. If it is stored where it can 
be affected by damp, it undergoes gradual and 
progressive hardening which will make it unfit for 
use. Therefore, portland cement, before use, should 
be stored in a tight, dry shed and piled on a board 
floor sufficiently above ground to prevent 
absorption of damp. If, when the sacks are opened, 
there are no lumps which cannot be crushed by 
light pressure between one's fingers, the cement 
has .suffered no injury. If, however, there are 
lumps which require more than such light pressure 
to crush them, it is an indication that damp has 
acted upon the cement, and any such lumps should 
be discarded. Portland cement is now almost 
invariably shipped in cloth sacks or paper bags 
containing 94 pounds net. It is usually billed by the 
barrel, a barrel being figured as 4 sacks. 
Manufacturers and dealers make a charge for the 
cloth sacks, because, if they are taken care of and 
returned to the dealer or manufacturer in good 
condition, they will be redeemed for the price at 
which they were billed. Sacks should, therefore, be 
opened carefully and kept dry. Sacks which have 
been wetted or torn will not be redeemed. 

Aggregates. "Aggregates" is the name given to 
the sand and pebbles or broken 
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stone which are combined with the portland 
cement in the manufacture of concrete. 

Sand. Aggregates are referred to as "fine" and 
"coarse." Sand is called "fine aggregate." Not 
every kind of sand will do for concrete. Concrete 
sand must he graded from fine to coarse, and in 
such grading the volume of coarse particles should 
exceed the fine ones. Usually concrete sand 
should range from quarter-inch particles 
downward to the finest permissible ones, 
exclusive of dust. 

Sometimes, stone screenings from hard rock, 
such as granite, are used in a concrete mixture in 
place of sand. They, also, must meet the same 
specifications; that is, they must range from 
quarter-inch downward in size and must be free 
from dust. 

Pebblesjor broken stone. Pebbles or broken 
stone are referred to as "coarse aggregate." By 
"pebbles" is meant coarse material ranging in size 
from quarter-inch up to 

lor 15 inches or, in some cases, 3 inches, de- 
pending upon the kind of work for which the 
concrete is being made. The same specifications 
would apply to broken stone, when used as coarse 
aggregate instead of pebbles. 

Many persons think that natural bank-run 
material, which is sand and pebbles as taken 
directly from a gravel pit, is just the same as 
properly graded sand and pebbles. This is not true, 
because in a concrete mixture it is very necessary 
that the materials be proportioned so that voids, or 
air spaces, will be reduced to the lowest possible 
minimum. This cannot be done without using an 
excess quantity of cement where natural bank-run 
gravel is used instead of definite volumes of 



sand and pebbles or broken stone. The reason for 
this will be made dear by the following: 
Practically every grave! pit contains twice as 
much fine material (sand; as coarse material 
(pebbles). In most concrete mixtures, proportions 
for which are given below, it will be seen that 
correct proportions involve a ratio between fine 
and coarse materials practically the reverse of the 
ratio between such materials which exists in the 
natural gravel bank. No matter how solidly the 
materials may seem to lie in the deposit, there are 
from 33i to 45 per cent or more of voids or air 
spaces. This can be proved by taking from the pit 
enough material to fill a tight box having a 
capacity of 1 cubic foot, packing the material in 
the box as firmly as possible, and then pouring 
water into it .until the box just overflows. An 
experiment of this kind will prove that, in addition 
to the compacted material from the gravel bank, 
there may be added to the box from one-third to 
nearly half its capacity of water. Bank- run 
material must, therefore, be screened so as to 
separate the fine material from the coarse to 
enable correct proportioning of the two when 
preparing a concrete mixture. 

Screening materials. For screening bank- run 
material, a suitable screen may be made by 
building a frame from 2J to 3 feet wide and 
6feet long from 2 by 6-inch lumber and nailing 
over this screen-wire netting having quarter- inch 
square meshes, or slotted screen wire having 
three-eighths inch slots with cross wire3 from 4 to 6 
inches apart. When such a screen is set at an angle 
of about 45 degrees, and the bankrun material 
thrown at its upper end in shovelfuls, the material 
rolling down the face of screen will be separated 
into fine and coarse particles. It may be necessary 
to pass the coarse material over another 
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Fig. 416. Section of sidewalk showing 
leveling of finishing layer by- means of 
strikeboard, and other tools required for the 
work. Floors and walks should be made in 
sections to prevent contraction and 
expansion and resulting cracking, caused 
by temperature changes. 
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screen having lj-incli or 11-inch meshes, so as to 
exclude particles that would be too large. The 
maximum size of particles that can be used in any 
concrete mixture is governed entirely by the nature 
of the work. In reinforced concrete work, the 
largest particles should not exceed 1 inch in 
greatest diameter; otherwise, the concrete cannot 
be solidly compacted in the forms nor brought in 
intimate contact with the reinforcing material. 

Use clean materials. Several things must be 
borne in mind when selecting aggregates for 
concrete making. The materials must be clean. 
They must be free from dust, loam, clay, or other 
foreign material. If there is much of such material 
present, it will prevent the cement from coming in 
contact with the surface of the aggregate particles, 
and this, in turn, will prevent the cement from 
acting as a binder to unite the mass. A very small 
quantity of foreign materials such as those 
mentioned, say, not more than 3 or 4 per cent, is 
not objectionable, if the concrete is thoroughly 
mixed. If foreign material is present in excess of 4 
or 5 per cent, it must be removed by washing. 

Washing aggregates. Small quantities of 
aggregates may readily be washed in an inclined 
trough by throwing them in at the upper end of the 
trough and introducing water there in sufficient 
quantity to cause the materials to roll down the 
trough. This tumbling about will loosen, or wash 
out, clay and loam which will be carried away by 
the water as it leaves the trough at the lower end. 
Such a trough may readily be arranged with a 
screen near its lower end, so that the sand and 
pebbles will be separated as well as washed. 
Another simple way of washing materials is to 
build a large tray, say, about 

4feet wide, 10 feet long, and 8 or 10 inches deep, 
prop up one end slightly, and throw the materials 
in at the higher end. Then apply water and keep the 
contents of the box stirred up, so that the overflow 
water will carry off the silt or loam. 

Quality of aggregates. Aggregates that are soft, 
such as would come from shale rock, are not suited 
to concrete. Sand should be what is known as 
siliceous; that is, it should consist of particles of 
quartzlike rock. Pebblef^sJioiiid-bjQia^ and round 
or egg-sha^^^~fad]^^^as= ::: fTmand long. As 
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Fig. 417. Leveling the surface of a feeding floor with floats. 
Note the "bridge;" also the screen over the finished section to 
prevent too rapid drying. 

contain free chemicals which may act injuriously 
on the cement. One exception to the foregoing 
statement is material known as "chats." This is the 
waste material obtained in the process of smelting, 
or reducing, zinc ores. It makes a good aggregate, 
but cannot be obtained, in graded sizes, as it 
almost invariably runs from half inch downward in 
grading. « 

Fire-resisting aggregates. Another point should 
be borne in mind in selecting aggregates, and that 
is their ability to resist fire. Concrete is recognized 
as a highly fire-resisting building material. The 
degree of fire resistance it has depends largely 
upon the aggregates. In the process of 
manufacture, Portland cement is subjected to very 
high heat, so that in itself it is highly fire-resisting. 
Trap rock and slag are fire-resisting rocks, because 
in nature they resulted from a transformation in 
which high heat was present. Granites, although 
hard, tend to burst, when exposed to high heat, 
while most limestones disintegrate or crumble 
when exposed to heat, because, as nearly every one 
knows, quicklime is made by burning limestone. 
Therefore, for high fire-resisting qualities, 
aggregates must be selected with the above 
consideration in mind. 

Adaptability of concrete. Concrete is a most 
adaptable building material. This is due to the fact 
that, when the mixture is finished, it is in what we 
might call a plastic form. If immediately placed in 
forms or molds and then allowed to remain undis- 
turbed, it will harden and assume the shape of the 
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Fig. 418. The essential tools for concrete work are easy to get 
on the farm: a, rake for spreading; b, metal wheelbarrow; c, 
wooden float; d and e, shovels, the first better for mixing; /, pail; g. 
water barrel; h, sand screen; i, iron tamper for foundation. 



gravel pit from which the necessary sand and 
pebbles may be obtained. Cement is sold in 
practically every town. The little reinforcing steel 
that may be needed is about the only thing that 
has to be shipped in; while, under careful 
supervision, common labor can do the greater 
portion of the work. Any intelligent farmer who 
is willing to observe a few simple rules that mean 
success with concrete can build almost any farm 
structure with the help of his farm labor. 

Tools required. The tools required are few and 
simple. Practically all of them are already a part 
of the farm equipment or may be home-made. A 
screen for separating sand from pebbles has 
already been described. 

A mixing platform may be made by nailing 1 x 
4-inch tongued-and-grooved boards on 2x4 
stringers placed 2 feet apart. Tongued- and- 
grooved boards are specified, because it is 
necessary that the platform be tight, so that, when 
water is added to the other materials, 



cement will not be washed a way. The 
platform should not be less than 8 by 10 feet 
square; and there should be nailed 2x3 stringers 
around 3 sides, so that, when turning the 
material" in shovel mixing, they will not be 
thrown off the platform. 

Concrete is usually proportioned by volume, 
and in such proportioning 1 sack (94 pounds net) 
of Portland cement is considered 1 cubic foot. 
Therefore, the cement need not be measured 
unless the quantity of concrete required calls for 
less than a sack of cement. On most work, 
however, the job will call for more than a 1-sack 
batch; therefore, it is always well to mix batches 
that require 1 sack of cement. This does away 
with the necessity of measuring that ingredient. 

For measuring sand and pebbles or broken 
stone, a bottomless frame v.ill serve as a 
measuring box. This may be of any capacity from 
1 cubic foot upward; not larger than from 3 to o 
cubic feet is best. This box should have, marked 
around the interior, lines indicating capacities of 
1, 2, 3, etc., cubic feet, so that, if it is desired to 
measure any quantity less than the full capacity of 
the box, definite known volumes may easily be 
obtained. In use, the box is set on the mixing 
platform and the required quantity of materials 
placed in it; it is then lifted, and, if necessary, 
again filled. 

Square-pointed shovels are needed for mixing 
the materials. A hose, or in its absence, a water 
barrel and pails will be required for handling 
water. A wheelbarrow may be needed, to move 
the concrete from the place where mixed to that 
where deposited. A wheelbarrow with a steel 
body is best. It should be cleaned out each time 
after use, so that it may not eventually become 
nlled with particles of hardened concrete. 

About the only other tools necessary are a 
strikeboard, to level off the concrete when being 
used in forms for walk or floor construction; a 
wooden hand float, to finish the surface; a steel , 
trowel for smoother finishing, if needed; and, 
when walks, floors, and similar pavements are 
being made, a groover or jointer and an edger, to 
finish properly the joints and edges of slabs. 
These last- mentioned tools may be obtained in 
any hardware store. 



Concrete Mixtures and Their Preparation 

For very accurate results, concrete is proportioned after quite extensive tests have 
been made on the sand and pebbles or broken stone, to determine the percentage of 
voids, or air spaces, in their volume. For most work, such scientific or exact methods 
are not necessary. The concrete is, in most cases, proportioned after what are known as 
arbitrary methods. This practice is most common on the average run of work, and is 
satisfactory because long experience has shown that certain mixtures, presuming that 
the materials are well graded, answer for certain classes of work. 
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Mixtures are described 1:2,1:3,1:2:3, 
l:2|:4,l:3:5,etc. Al:2 mixture means 
'III}) that the concrete is composed of 1 part, 
or 1 volume, of cement and 2 parts, or 
2 volumes, of sand. In other words, a 
1:2 or a 1:3 or a 1:1k mixture means a 
sand-cement mortar. The first figure 
stands for cement; the second, for sand. 
In a 1:2:3 mixture, for instance, we have 
a third figure. This refers to the volume 
of coarse aggregate — pebbles or broken 
stone; so that a 1:2:3 mixture means 1 
part or 1 sack of portland cement, 2 cubic 
feet of sand, and 3 cubic feet of pebbles 
or broken stone. 

Tables of mixtures. In the fol- 
lowing table of so-called arbitrary mix- 
tures are given the ones commonly used 
and recommended for the classes of concrete construction indicated for each. 
From this table the reader will be able to select mixtures suited to almost any 
class of work, if he will bear in mind that walls, floors, and pavements, for 
example, belong to one construction; that fence posts, hitching posts, and 
clothesposts make up another class; that watering troughs, feeding troughs and 
tanks are similar, and so forth. 




Fig. 419. Screening sand. Clean, sharp aggregates are as 
necessary as good cement 



TABLE OF ARBITRARY MIXTURES 

1:2 mixture. 

Used for wearing course of 2-course floors. 

1:2:3 mixture. 

Used for concrete roofs; 1 -course concrete 
walks, floors, driveways, barnyard pavements, 
fence posts, watering troughs, and tanks, such 
as cisterns, reservoirs, etc. 

1:2:4 mixture. 

Used for concrete walls and reinforced 

concrete work in general. 

1:21:4 mixture. 

Used for silo walls, grain bins, building walls 
when stucco finish is not to be applied, 
manure pits, dipping vats, hog wallows, and 
similar classes of construction. 

1:21:5 mixture. 

Used for building walls that are to be stuc- 
coed; base of 2-course walks, feeding floors, 
barnyard pavements; basement walls and 
foundations for ordinaiy conditions where 
water-tightness is not essential. 

1:3:6 mixture. 

Used for heavy foundations and footings. 

MORTARS 

1:1| mixture. 

Used for inside plastering of tanks, silos, and 

bin walls, if necessary. 
1:2 -J- mixture. 

Used for fence posts, when fine aggregate 

only is used. 



Mixing concrete. Concrete may be mixed either 
by hand or by machine. Good concrete may be 
mixed either way. If only small quantities are to be 
made, hand mixing will probably be found most 
convenient; but, if the work is of any considerable 
volume, machine mixing will insure a more 
thorough mingling of ingredients and will 
considerably reduce the labor of mixing. Small 
power- operated mixers in almost endless variety, 
and all of them efficient, may be obtained at 
relatively low cost. They are to- be recommended 
wherever the amount of work to be done warrants 
obtaining one. Frequently, farmers in a community 
unite and purchase such a machine and use it 
jointly as needed, thus making its cost practically 
nothing to each of those who are interested in it. 




Fig. 420. Water-tight mixing floor with bottomlesc. 
measuring box in foreground, and water barrel in rear. The 
edging around the floor is handy, but not essential. 
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Quantity of water. Too much water Is as bad as 
too little. The right consistency in concrete 
mixtures is very important, for several reasons. 
Correct proportions and correct consistency insure 
water-tight concrete. A mass that is mixed too dry 
cannot be compacted to the utmost density in the 
forms, and will not make water-tight concrete. A 
quaky, or jellylike, consistency will not flow. If 
placed in a pile, it will remain as placed until 
slightly disturbed, when it will tend to flatten out. 
It can be carried on a shovel without spilling, 
while a wetter mixture will flow and will cause 
the sand-cement mortar to separate from the 
pebbles. 

Machine mixers. Practically all makes of 
mixers to-day are of what are known as the "batch 
type." This means that separately measured 
materials must be placed in the drum thus 
insuring that each batch is properly proportioned 
and not the result, of guesswork. Mixers come in 
various capacities. Small ones for farm use may 
be had for $75 and upward, in most cases 
complete with gasoline engine to operate. Several 
manufacturers make small mixers in which the 
drum, or mixing receptacle, consists of a barrel 
which has vanes or blades mounted on the inside. 
The barrel is revolved until the concrete 




is mixed, and is then tilted, to dump out the 
contents. Other mixers have cylindrical or cube- 
shaped drums; but all have certain fundamental 
principle;-: in common. 

The choice of a mixer for farm use is largely a 
matter of deciding upon the capacity which it is 
desired the machine shall have, rather than upon 
its make. In this connection it may be well to 
mention that many farmers make their own patent 
fertilizer, and that those who have been most 
successful have mixed the ingredients in a 
medium-sized batch concrete mixer. This 
illustrates the point that a power-operated mixer 
can be made to earn its cost in another way than 
in using it for concrete construction. 

Time of mixing. When mixing concrete by 
hand, the tendency is to slight the operation 
somewhat, because there is some work about hand 
mixing and the men on the job get tired toward 
the end of the day, and later batches are likely to 
be not so well mixed as earlier ones. No definite 
time for mixing can be stated, when hand mixing 
is being followed. Then it is simply a question of 
turning the materials until the mass is of a 
uniform color and consistency and the various 
materials have been thoroughly combined with 
one another. A machine mixer does not get tired, 
and the time of mixing can be definitely stated. 
After all materials have been placed in the drum, 
it should be revolved for a definite number of 
revolutions or a definite period of time. 
Manufacturers base the number of revolutions on 
the time required to make them, and this usually 
amounts to at least 1 full minute of mixing. One 
minute and a half, however, is better, since it has 
been proved that the time occupied in mixing has 
great influence on the strength of the resulting 
concrete. 

No more concrete should be mixed at any one 
time than can be used within about 30 minutes. 
Neither should sand and cement be combined any 
considerable time in advance of adding the 
pebbles or broken stone and mixing water. 
Dampness of the sand will cause the cement to 
commence hardening, and thus destroy part of its 
effectiveness when the remainder of the materials 
are added and the batch of concrete completed. 
Loam and clay are more likely to remain moist 
than is clear sand, which is one reason why the 
latter should be carefully chosen and, if necessary, 
washed before it is used. The hardening action 
that takes place when cement and water are 
combined commences very soon after the 
combination. This will have progressed far 
enough within a period of 30 minutes, so that 
after that time any unused concrete should be 
thrown away. Neither concrete nor mortar that has 
commenced to harden should be retempered, as it 
is called, by adding more water and remixing. 
Such concrete or mortar will not have full 
strength. 



Fig. 421. A small engine-driven concrete mixer, 
good for the farmer who does much construction work. 

At is tipped and emptied by means of the 
crank. 
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Forms 

What they are. Forms, or molds, are the receptacles in which concrete is placed 
immediately after mixing, so that, when hardened, it will take the shape desired. For 
most work, forms are made of wood. Where a particularly smooth surface is desired as 
on an exposed wall face, forms should be of planed lumber. A still smoother finish can 
be obtained by lining the forms with sheet steel. The concrete will stick less to forms 
made of planed lumber or lined with metal forms than to those made of rough lumber. 
Also, the concrete surface resulting from the use of well-made forms is much more 
pleasing. 

In foundation work, forms are often unnecessary for that portion of the work below 
ground; that is, when the earth is so firm that the walls of the trench are self-sustaining. 
When concrete has been placed to ground level, forms will, of course, be required for 
any further work. For a basement or cellar wall, it may be that only an inside form will 
be needed. It is necessary, of course, where the foundation is to serve as an inclosure for 
the basement or cellar, that the interior face of the work be smooth and well-finished. It 
is also necessary that the foundation wall be water-tight, and in such cases the concrete 
can be placed more satisfactorily by using forms than by depending solely on the earth 
trench. 



Form construction. For small buildings, 
form studs, or uprights, to which the sheaths, 
or form boards, are nailed, may be 2 x 4's or 
2x 6's, placed from 18 inches to 2 feet apart, 
The sheathing boards must be either tongued 
and grooved or tightly jointed on the edges by 



being planed, so that cement and water will 
not run through joints while the concrete is 
being placed. Only ordinary carpenter skill 
is required to build forms for most concrete 
work; but all concrete form work requires 
careful thought, to plan for window and door- 
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way openings and for any other departure from a 
plain, straight surface in the structure being built. 

Setting up forms. Forms must be set up plumb 
and straight to line and be well braced with still 
braces, to prevent them from bulging out of 
shape, from ramming or compacting of the 
concrete when placing. They must also be set at 
the correct distance apart and tied or clamped, so 
that they will remain the required fixed distance 
apart while the concrete is being placed, in order 
that the concrete section wall, or whatever it may 
be, may have the required thickness. Wire ties, or 
bolts, drawn against wood spacers in the forms 
are used to hold them a fixed distance apart. As 
the concrete is placed up to the wood spacers, the 
latter are removed. 

Ties and spacers. When wire ties are used, they 
are usually cut when the forms are removed, the 
main piece of wire is left in the concrete, and the 
projecting ends are cut off, the wire ends being 
hidden by pointing up or plastering the holes with 
a little cement- sand mortar. If bolts are used as 
form ties they must be greased before the concrete 
is placed, so that they can be knocked out of the 
concrete afterwards. The resulting holes are then 
pointed or plastered up with cement mortar. 

Wetting or oiling forms. Before concrete is 
placed, the forms should be well wet down, to 
prevent the concrete from sticking. Sometimes, 
forms are wiped or lightly painted with a mixture 
of linseed oil and_ kerosene, to prevent the 
concrete from sticking. This is very effective, but 
not so economical as wetting them down. 
However, _ if forms must be used a number of 
times, oiling them before use each time makes 
them last longer, because the lumber absorbs the 
oil, thus preventing absorption of water from the 
concrete and, in turn, preventing warping and 
bulging. 

Kind of lumber to use. For most form work, 
air-dried lumber is better than green or kiln-dried 
lumber. Green lumber is likely 



Fig. 423. Simple form for a retaining vrall or foundation 
where the soil is firm enough to provide one side 

to dry out, causing cracks between sheathing 
boards, while kiln-dried lumber is likely to bulge 
and swell through absorbing water from the 
concrete. 

Form removal. A very important detail of 
concrete work has to do with the time of form 
removal. Concrete hardens best in moderately 
warm weather, provided it is not allowed to dry 
out rapidly. Forms can often be removed from wall 
sections in from 24 to 36 hours after the last 
concrete is placed. In cold weather, concrete 
hardens very slowly. It is not possible to say 
definitely when forms may safety be removed 
from any concrete work. This is a matter 
dependent entirely upon the temperature and 
weather conditions under which the concrete has 
hardened, and the proper time for removal must be 
determined by experience coupled with good judg- 
ment. 



The Placing of Concrete and the Treatment of Surfaces 

Immediately after mixing, concrete should be placed. The mixing platform, or 
mixer, should be as near as possible to the place where the concrete is to be used, so 
that the material will not have to be handled unnecessarily. It should be shoveled 
directly from the mixer platform into the forms, or dumped direct from the mixer into 
them. If a quaky concrete is being used, it should be puddled or spaded in the forms. 
An old garden spade flattened or a hoe straightened out makes a good tool for this 
purpose. It is used by working it up and down in the concrete next to and between the 
form faces, so as to settle the concrete thoroughly. The more spading that is done next 
to the form faces, the denser and smoother will be the resulting concrete surface, 
because spading forces back the coarse particles, and allows the sand-cement mortar to 
come next to the forms, thus preventing pebble pockets on the surface. 

Concrete should be placed in la3rers of from 6 to 8 inches. Deeper layers 
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Fuj. 424. Part of simple 
i ii-" form showing how block can 
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wall either for appearance or to 
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another section of wall with which a strong joint is desired. 
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mixing portland cement and water until 

is then applied to the scrubbed surface in the forms and freSh. coficwe placed 
at once. If properly done, this will prevent a leaky construction joint. 

Protecting finished work. The action which takes place when cement and water are 
combined is a chemical one. The process is technically called "hydration." It is 
commonly referred to as "a process of crystallization," and this accurately describes it. 
A certain amount of water is necessary to complete this chemical change, or complete 
crystallization, which leads to hardening, in other words, to make the cement set. This 
setting of cement is what causes the hardening of concrete. It cannot take place 
properly, naturally, and completely unless all of the water which is used in making the 
concrete mixture can be retained in the concrete until hardening is complete. To insure 
this, it is necessary that when the work is finished it shall be protected in some way to 
prevent loss of water. Many persons have the wrong impression that the hardening of 
concrete is a drying action. This is exactly the reverse of what should take place. If the 
concrete is allowed to dry out, it will not attain the same degree of hardness as when 
prevented from drying out. Therefore, when concreting has been finished, some means 
must be taken to protect the work. What this protection must consist of depends upon 
the nature of the work and the time of year. Sometimes, the only protection required is 
that secured by leaving the forms in place for several days and keeping the work 
thoroughly wet down. In other cases, the work must be covered with wet burlap, hay, 
straw, or similar material, and this covering be kept wet down for several days. Many 
leaky tanks, troughs, walls, etc., have resulted from failure to protect the concrete after 
placing. This one detail is very important; indeed, it is almost equal in importance to the 
correct proportioning, mixing, and placing of materials. 



Finishing concrete surfaces. A concrete surface 
may be given several different kinds of treatment, 
if it is desired to vary the appearance from that 
obtained merely by contact with the forms. If 
forms are well made and the concrete is properly 
placed, no after- treatment is needed for the 
average concrete surface; but, as concrete is very 
faithful in reproducing any irregularity of form 
work, it may be necessary to go over the surface in 
Borne way, to remove unpleasing irregularities. 



Rubbed surfaces. Probably the simplest 
treatment that can be given a surface is to go over 
it with a brick or carborundum stone after the 
forms are removed, keeping the surface wet, and 
rubbing all over with the brick or stone, to grind 
down form markings. Sometimes, a cement water 
paint is applied, but as a rule such applications 
peel off after a while and leave the surface more 
unsightly than were no such treatment given. 

Colored surfaces. Concrete can also be 
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A "pebble-dash" finish is secured by plastering 
the surface with cement mortar as soft as can be 
worked under the trowel and, before this mortar 
has commenced to harden, throwing against it 
clean, hard, uniformly graded pebbles. If before 
they are thrown against the surface, the pebbles 
are wet with cement water paint, they will adhere 
more firmly to the surface. 

Tooled surfaces. Sometimes, a concrete surface 
is tooled, this usually being done by going over it 
with a bush-hammer or pein hammer, such as 
stonecutters use. A concrete surface cannot be 
finished in this way, however, until it is 36 days or 
more old, so that the hammer or cutting tool will 
not dislodge or loosen particles of aggregate from 
the_ surface. This manner of finish is laborious 
and somewhat expensive and is not often used, 
except on buildings that require some treatment to 
produce a desired architectural effect. 

Washing and scrubbing the surface. Other 
surface finishes are secured by washing or 
scrubbing off the film of cement from the surface 
of the aggregate particles. Washed surfaces, 
however, are usually confined to more or less 
ornamental objects such as vases, lawn benches, 
sundial pedestals, etc. Preparation for securing 
such surfaces is usually made when the concrete 
is mixed, and consists principally of using 
selected aggregate for some desired color that it is 
intended to expose on the concrete surface by the 
scrubbing or washing process. If forms can be 
removed within 24 hours after the concrete has 
been placed, the aggregate surfaces can usually be 
exposed by scrubbing down the concrete with a 
stiff brush and water. If, however, the concrete has 
hardened too much to allow this, it is necessary to 
use an acid wash. A common one consists of 1 
part muriatic acid to 3 or 4 parts of water. 
Scrubbing must be 



done quickly, the work watched, carefully, and the 
surface drenched with water immediately the 
surface film of cement ha3 been removed, so that 
the action of the acid will be stopped. Otherwise, 
it would go on acting with the cement and would 
finally loosen the aggregate particles from the 
surface. 

Painting. Very rarely is a concrete surface 
painted. If, however, it is desired to paint the 
concrete, a paint prepared especially for that 
purpose must be used and the concrete must be 
dry and thoroughly hardened before the paint is 
applied. There are in concrete some free lime and 
other chemicals that act on ordinary paints and 
prevent them from adhering permanently to the 
concrete. 

Waterproofing. No waterproofing treatment is 
necessary with concrete that has been properly 
proportioned, mixed, placed, and protected after 
finishing. If, through faulty workmanship, 
however, the concrete is not water-tight, there are 
several treatments that can be applied to render it 
so. One of these is what is known as the Sylvester 
process, which consists in the application of 
alternate solutions of soap and alum to the 
surface. Details of the treatment are'as follows: 

Two solutions are used in this treatment. The 
first consists of three-quarters pound of soap to 1 
gallon of water; the second of half pound of alum 
to 4 gallons of water. 

The surface to be treated should be perfectly 
clean and dry. 

The soap wash should be painted on when at 
boiling heat. This should remain 24 hours, after 
which the second, or alum, wash should be 
painted on in the same manner. These coats may_ 
have to be repeated alternately a second time, 
until the wails are made impervious to water. The 
alum and soap thus combined form an insoluble 
compound, filling pores in the concrete. 

Another treatment for the same purpose 
consists in painting the surface several times with 
a solution of water glass in water. Water glass is 
chemically known as silicate of soda. This 
chemical, also, reacts with free chemicals in the 
concrete and closes the pores. Several applications 
may be necessary to produce the required effect. 

Various compounds are sold as waterproofing 
mediums. Some of these are mixed with the dry 
materials when the concrete is proportioned; 
others are applied to the finished work; and, while 
all of them have something to recommend their 
use, none of them will take the place of good 
workmanship. In other words, the workmanship 
cannot be slighted merely because some one of 
these waterproofing compounds is being used. 



Reinforcing Concrete 

Probably the most notable property of concrete is its compressive strength; that is, its 
ability to carry heavy loads placed directly upon it. In fact, the first 
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use that was ever made oi concrete was to build mass work or heavy foundations. 

Experiments with concrete proved, however, that it was possible to extend its use to 

practically every part of the building by imbedding in it reinforcing material in the shape 

of steel-wire mesh or steel rods. Concrete is not very strong in tension, that is, in 

resisting loads that tend to bend it or pull it apart. But, if suitable reinforcing material be 

placed in it, it can be used for beams, roofs, columns, and other parts of structures, just as 

any other building material may be used, and with decided advantage, as compared with 

other materials, because concrete is fireproof and, unlike other materials, grows stronger 

as it grows older. 



Where reinforcing is necessary. As a rule, 
concrete foundations do not require reinforcing. 
Building walls, however, over a certain length 
should have suitable rods or mesli fabric embedded 
in them, to take care of stresses or strains resulting 
from changes of volume in the concrete under 
different temperature conditions, because concrete, 
like other material, expands and contracts as the 
temperature rises and falls. Reinforcing is 
necessary in some other uses of concrete, such as 
beams, columns, fence posts, etc. Probably no 
better example of the principle of reinforcing 
concrete can be chosen than the ordinary fence 
post. If a concrete fence post were made without 
reinforcing, it would probably break in the fence 
line very quickly because of the pull of the fence 
wires on it. Or, if not from this cause, if stock tried 
to break in or out of the inclosure, it would not 
take much of a blow to break the post off at the 
ground. If steel rods are properly placed in the 
concrete, such breaking cannot occur. But the rods 
must be properly placed. Many persons think that a 
single rod or piece of gas- pipe at the centre of the 
post accomplishes all that is necessary in the way 
of reinforcing. This can readily be proved incorrect 
by reference to the two accompanying sketches. 

The first (Fig. 425) is supposed to illustrate a 
beam which has been cut in two at its centre and 
joined by a hinge. The two ends of the beam rest 
on supports, as shown. At the top of the hinged 
joint is supposed to be a block of rubber; at the 
bottom, a coiled steel spring. It requires no 
imagination to see that, if a load is placed on top of 
the beam, it will bend at the hinged joint; and, 
supported at the two ends as it is, this bending 
under load will tend to close the gap at the top, 
where the piece of rubber is inserted, and, at the 
same time, make the gap at the bottom, where the 
coiled spring is, wider. In other words, 



/—ftubber 



Co/Zed spring 

A 5upport Support^ 

Fig. 425. Diagram showing the effect of the strain on a supporting 
beam held at the ends (See text) 



the rubber will be squeezed together, or com- 
pressed, while the spring will be pulled, or 
lengthened; that is, the spring will receive the 
pulling strain and, at the same time, will tend to 
resist the bending. Suppose now that, instead of 
being broken and hinged as shown, the beam is 
made solid and a steel rod is 




Fig. 426. Diagram showing how and why vertical reinforcing is 
effective 



imbedded in the concrete, say, half inch or more 
from the lower face of the beam. The adhesion 
between the concrete and steel will compel the 
steel to resist the tendency to bend; that is, it will 
take up the tensile strain brought about by the load 
on the beam. 

Another example is given in the second 
illustration (Fig. 426). This shows the manner in 
which the bending strains on a concrete beam act 
and may be resisted. Figure a is intended*to show 
several planks or boards, laid one on top of the 
other and separated at their ends. If they are long 
enough, they will naturally bend from their own 
weight, while, if a load is placed upon them, they 
will bend still more and in bending will slip past or 
along each other, thus causing their ends to 
become uneven, as shown. If these planks are 
bolted together, as shown in Figure b, the slipping 
will be prevented and the planks will lie 
practically straight. 

The principle of reinforcing concrete is applied 
by every farmer who has strengthened his 
singletrees to withstand the pull or strain of the 
team by bolting a piece of strap iron along their 
back face. 

Steel is to be preferred above all other materials 
for reinforcing concrete. In fact, steel is the only 
material used. The reason for this is that steel is 
the only material which expands and contracts 
under changes of temperature in the same degree 
or ratio as 
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docs concrete.' This i.s very necessary, as it pre- 
vents the breaking of the bond, or adhesion be- 
tween the concrete and the reinforcement; and 
this bond, or adhesion, is necessary to secure the 
full effectiveness of the reinforcement. 

Installing fittings in concrete. Anchor bolts, 
hinge eyes, and various other fittings that are to 
be attached in concrete for setting machines or for 
hanging gates or doors should be arranged for 
when the forms are made. Anchor bolts can be 
suspended from crosspieces resting on forms (Fig. 
427). 



Anchor bolts for setting gas engines are placed 
in a similar manner. In such cases, hov/ever, care 
must be taken to make an accurate template, 
bored so that the position of holes in it will 
correspond exactly to the position of holes in the 
machine or other device to be set. 

Concrete can, of course, be drilled and bolt3 be 
leaded in place after the work has been finished, 
but it is much more satisfactory to provide for 
them at the time the work is going on. 



Floors, walks, driveways, etc. Floors, walks, and 
driveways are similar classes of concrete 
pavements. A description of one serves as a guide 
for the construction of the others, with but a few 
minor exceptions. 

Perhaps the most profitable kind of concrete 
floor that the farmer can lay is a feeding 



The desirability of using concrete as largely as possible in farm buildings has 
often been urged elsewhere in this work. In the following paragraphs, the places 
where it may be advantageously employed by the fanner are more specifically 
set forth together with some helpful information in reference to dimensions of 
various structures and to the materials for concrete and reinforcement. 

Some Things a Farmer Can Maks With Concrete 

floor or barnyard pavement. On such floors 
no grain or fodder fed to animals is lost, nor 
is any trampled in the mud. Floors in dairy 
barns or cow stables and in hogpens are de- 
sirable, profitable, and sanitary improve- 
ments. All of these classes of floors are usu- 
ally laid on the ground. A feeding floor is 
built just like a sidewalk. In fact, a feeding 
floor is nothing but a series of sidewalks laid 
side by side. 

Feeding floors, barnyard pavements, and 
daiiy-barn floors must be laid on firm, well- 
drained soil. If the area where the floor is 
to be laid is not firm, it should be made so 
by thorough rolling and tamping. If the soil 
is not well drained, then tile drains should be 
laid at the edges of the floor, these drains lead- 
ing to some suitable outlet, so that water will 
be kept from beneath the concrete. Feeding 
floors are usually made 5 inches thick and of a 
1:2:3 one-course concrete. This means that 
the same mixture of concrete is used for the 
entire thickness of the floor. Two-course 
floors or pavements consist of a 1:25:5 base on 
which is laid a 1 :2 cement-mortar top, or 
wearing course. The base is usually 4 inches 
thick, and the top, or wearing, course, 1 inch. 
Where floors, walks, driveways, or similar 
pavements are to be used by loaded wagons, 
they should be not less than 6 inches thick. 

Feeding floors and barnyard pavements are 
usually built in slabs from 5 to 6 feet square, 
but in no case exceeding 10 feet square. 

Concrete walks about the farm are rarely 
more than 3 feet wide, and the slabs may be 
from 3 to 5 feet long. Walks are sometimes 
made no more than 4 inches thick. This 
is all right where there is little freezing and ex- 
pansion of wet soil; but, 'in general, a thickness 
of 5 inches is to be preferred. One-course 
construction is better than 2-course, because 
there is no possibility of separation between 

oting. fliohacn Qnrl fllP tnn mnrsp ns mmptimp? h:>n- 

Note how bolts or other fittings are installed by being tne'case ana tne top course, as sometimes nap- 
hung in place before the concrete is poured. pens m 2-COUrse work when the top Course 13 
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not- laid until aftetsAe base has commenced to 
harden. Z0J 

Finishing concrete walks, floors, and pavements 
with a wooden float is better than finishing them 
with a steel trowel. A wooden float gives an even, 
yet gritty, texture to the surface, that provides a 
good foothold for man as well as for beast. 

Protection of concrete floors and pavements 
immediately after laying is very important. As 
soon as the concrete is hard enough to resist the 
pressure of one's thumb, it should be covered with 
a 2-inch layer of moist earth. This covering should 
be kept wet by sprinkling several times daily for a 
week, before the walk or floor is put into use. If 
the pavement is to be driven over, it should remain 
unused for at least 2 weeks after laying. 

Concrete feeding floors are usually built with a 
curb and apron around them. The curb prevents 
animals from shoving food off while eating, while 
the apron, extending down 12 inches or more 
below the base of the floor, prevents hogs from 
rooting underneath. 

Concrete feeding floors and barnyard pavements 
are easily kept in sanitary condition. It is 
customary to slope such floors and pavements 
slightly in 2 directions and at the low point to 
connect with a tile drain leading to a concrete 
manure pit. This arrangement saves every bit of 
fertilizer and adds to the profit of the 
improvement. 

Foundations. For most buildings that require 
strength rather than water-tightness, foundations 
are made of a 1:2 J- :5 or a 1:3:6 concrete. For 
small farm buildings like poultry houses and 
hoghouses, which are rarely more than 1 story 
high, foundation walls need not be more than 6 or 
8 inches thick. It is difficult, however, to dig such 
a narrow trench to proper bearing soil; conse- 
quently they are often made thicker, especially 
when the concrete is to be deposited without 
forms. If, however, excavating would have to be 
continued too far to reach firm bearing soil, then 
the trench is made wider and the foundation started 
by first laying a footing (that is, a layer of concrete 
6 inches or more high and 10 inches or more 
wide), to distribute the load of the building over a 
greater area of soil, thus helping to prevent 
settlement. No fixed rule can be given for the 
thickness of foundation walls nor for the width and 
thickness of footings, as these depend on the size 
of the building and hence the load that the soil is to 
carry. 

For poultry houses, hoghouses, and dairy 
buildings, footings may be made 6 to 8 inches high 
and from 10 to 12 inches wide. On top of this the 
foundation wall proper is started. Eight inches is 
usually thick enough for such small buildings. 
When ground level is reached, the thickness of the 
wall may, in most buildings of the kind mentioned, 
be reduced to 6 inches. 

For 2-story houses, foundation walls 



should be about 10 inches thick and should start on 
a footing 10 inches high by 15 inches wide. For 
heavy barns, foundation walls may be from 10 to 
12 inches thick and should start on a footing 10 to 
12 inches high and from 20 to 24 inches wide. 

In each of the foregoing cases, the dimensions 
for footings are only approximate, as the bearing 
capacity of the soil and the weight of the building 
to be carried are the final determining factors. 

Troughs, tanks, manure pits, and hog wallows. 
Among the most common uses of concrete on the 
farm is its application in the building of watering 
troughs or tanks. Manure- pits, cisterns, hog 
wallows, etc., are merely other forms of tanks and, 
like the first- mentioned, must be water-tight. 
Watering troughs, tanks, and cisterns should be 
made of a 1:2:3 concrete, while manure pits and 
hog wallows may be made of a 1:2 J :4 mixture. In 
tank construction, it is important that the work be 
carried on continuously, if possible, to prevent 
seams in the work through which leakage may 
occur. However, there is a way to prevent leakage 
in such seams, if directions are carefully followed, 
and these have been given above. 

Manure pits are usually built partly beneath 
ground, for convenience in throwing manure into 
them. Often they are built so that one end has a 
sloping pavement leading into it, for convenience 
in backing a wagon into the pit for loading. 
Manure pits are sometimes connected with cisterns 
for the purpose of draining into these receptacles 
the liquid content of the manure. This is pumped 
from the cistern from day to day and either 
sprinkled over the manure in the pit, to regulate 
decomposition, or is hauled in tank wagons to the 
fields and there sprinkled on the ground. The 
cistern for the manure pit should be of 1:2:3 
concrete, to insure that the walls are thoroughly 
water-tight, thus preventing seepage of the 
contents and possible contamination of the 
domestic water supply. 

All kinds of tanks, manure pits, and hog wal- 
lows must be properly reinforced. No table of 
reinforcement can be given for such structures, 
because each change in shape and size 




Fig. 428. Series of fence-post forms partly cut away in front to 
show simple construction. Reinforcing rods should be used in 
these. 
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TABLE II— DIMENSIONS OEfOOBCRETE CORNER POSTS,* 
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A carpenter s level for plumbing and leveling. 
A plumb line for erecting perpendiculars. 
Carpenter's dividers for laying out circles. 
A brace with several sizes of bits for boring holes; also a 
screw driver fitting the brace, for handling very large screws 
or screws in hard wood. 
Small and large screw drivers. 
A hand plane for planing up boards. 
A jack plane for smoothing up the end grain. 
A marking or scratch gauge for laying out parallel edges and 
lines in marking out work. 
An awl for starting nails and screws, etc. 
A rasp for smoothing up rough work. 
A counter set for sinking screw heads. 
An adze for shaping up rough work. 
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Carpenter's pencil. 

Oilstone for whetting tools to a keen edge. 

A grindstone for roughing tools to an edge. 

An emery wheel for heavy grinding on tools and for bringing 

other material to shape. 



The cost of all of the above tools and materials 
of good substantial quality will total about $35. 
It will pay to get the best steel in all cutting tools 
and to keep the tools always sharp, well-oiled 
and carefully placed in a tool chest or closet. A 
well-oiled tool will not rust, so it is a good plan 
frequently to 
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wipe each tool with an oiled rag. Another sure 
way to prevent steel from rusting while laid away, 
is to dip it while warm in a solution of washing 
soda and then allow it to dry without handling. 

For Working With Metals 

The main purpose of any metal-working tool 
outfit is to enable the farmer to make necessary 
changes and repairs in his machinery. Tools 
desirable are: 

A bench vise for holding material. 

Copper vise jaws to hold pieces without scratching them or 

cutting their surface. 
A hack saw for cutting metal, rods, pipe, etc. 
Two dozen assorted blades for hack saw. 
Two or three Hat Hies, fine and heavy cut. 
A rat-tail file. 

Two or three triangular files for notching, sharpening saws, 
etc. 

A ratchet drill for drilling any metal in place. 
Assorted drills — size for tapping holes. 
Centre punch for marking drill starts. 
Ball peen hammer, machinist's style. 
Riveting hammer, very light. 
Set of taps with holders, for threading holes. 
Set of dies for threading rods and pipe. 
Soldering outfit with instructions. 
A small bicycle wrench. 
Two or three cold chisels. 

An 8-inch and a 16-inch monkey wrench for nuts. 
A 12-inch Stillson wrench for holding pipe. 
A pair of wiremen's heavy pliers. 
A pair of gas pliers. 



A pair of heavy f.huars. 

A rav>linc: torch for v>!dering and for thawing pipes, 
melting lead for joint';, etc. 

A small hand forge for weldtng metal", bending met?:!, rind 

simple blacksmith work. 

Macksrnith ton;: . 

Cutting chi'.el for metal. 

A pair of iron or steel bench clamps. 

Shear; for cutting sheet metal. 

Heavy blacksmith hammer.--. 

As-yjrted bolts and nuts. 

Several dozen aborted copper and soft-iron rivets. 
Assorted lag screw:,-. 
Emery cloth. 
Colter pinu. 

A few odd piece; of pipe and metal rod. 
Washers. 

Some sheet tin. brass and copper. 
G-inch calipers for measuring diameters. 
A 12-inch steel scale. 
A scratch awl for marking metal. 

Some white chalk for coating metal so that scratch marks may 
easily be seen. 

The above materials should cost about $60 for 
good-quality tools and materials, provided only 
small sets of taps, dies, drills, etc., are 
purchased. 

A liberal allowance for a complete wood and 
metal-working outfit as listed above, including a 
tool closet or chest, would be $100. Such an 
outfit would enable a man to make or repair 
almost anything of metal or wood provided no 
machine work was required. In most cases, 
especially repair jobs, nothing more than skilful 
hand labor is needed. 



The Use of Tools 

Fhere is a wide difference between the use and the abuse of tools. No tool should 
ever be used for a purpose for which it is not intended if such use tends to have an 
injurious effect on its quality or ability to do its work. Fools are expensive and each 
one is entitled to receive proper care, and careful use, to be regularly oiled and 
sharpened when in service, and to be carefully stored when not in use. Every cutting 
tool should be sharpened after continued use so that it will be in proper shape when 
next needed. 



A Few Don'ts 

Don't use a wrench as a hammer. 

Don't use a Stillson wrench on nuts. 

Don't use a cross-cut saw to cut with the grain. 

Don't use nails for permanent work under strain 

or twist — use screws. 

Don't expect a tool to stay sharp forever without 
grinding as well as whetting. 
Don't take anything apart until you thoroughly 
understand how it works. 

Don't try to bend and work metal when it is cold. 
Better heat it, even in a bonfire or kitchen stove. 
Don't be afraid to tackle any reasonable task — 
common sense and good tools will go a long way 
and save you money. Besides that, you are 
learning something by doing the work. 
Don't be afraid to write to manufacturers, your 
farm paper or the agricultural colleges. 



You can get good advice and suggestions gladly 
given -without cost. 

Metal Working 

Repairing cast iron. The main purpose of the 
blacksmith forge is to prepare metals: (a) for 
bending steel and iron to shape; (b) entirely 
changing their form by hammering; 
"c)cutting heavy metal; (d) welding broken parts 
together. Cast iron does not lend itself to any 
forge treatment. It is brittle, does not bend without 
breaking, and does not weld at all under forge 
temperatures. It may, however, be welded by a 
blow torch with the oxvhvdrogen or oxyacetylene 
process or by electrical methods. The cost of thus 
getting broken cast-iron frames, flywheels, and 
similar parts mended is less than the cost of 
similar new parts. "With proper skill in mending, 
the strength of the weld should be even greater 
than the previous strength of thp 



GENERAL REPAIR WORK ON THE 
FARM 

piece. More important now, however, is 
the fact that the delay in waiting for a new 
part is avoided. 

There are welding shops in almost everytown 
and city of any size, usually in 
connection with machine shops 
or automobile garages and repair 
plants. A small welding outfit for 
home use will cost $50 andupward, 
depending upon how extensive a 
set of tools is selected. Of course, 
with such an outfit in hand, it 
is possible to pick up consider- 
able repair work on surrounding 
farms and thus make the outfit 
pay for itself. The work is sim- 
ple and quite easy for any man, if care is 
taken and directions carefully followed. 

The process employed is usually as follows: 
The parts are carefully fitted together and 
arrangements made to hold them in place. 
They are then marked to guide in refitting 
them. The edges are beveled to make a sort 
of reservoir, and the torch applied to them to- 
gether with the welding strips of iron 
metal. This metal melts, the fractured faces 
of the pieces become molten, and the whole 
mass fuses and welds together at the melting- 
point temperature. This process purifies 
the cast iron more or less at the point of weld- 
ing, with the result that it is better and 
stronger metal, less brittle than the cast iron 
itself. 

The use of the forge. One of the first es- 
sentials in forge work is a proper fire. It 
must be bright, with a good forced draft that 
can be applied at will, usually by means of 
foot or hand bellows. For the best work a 
good grade of coal is required, although al- 
most any soft coal may be used if the gases are 
burned off before the metal is put in the coals. 

Shavings are usu- 
ally used for kind- 
ling. A bucket of 
water should al- 
ways be handy to 
sprinkle around the 
fire and keep it con- 
fined to a very 

c small area. A good 

~ — forge fire for most 

work can easily be 
covered with a 
dinner plate. 

For bending 
metal, heat it to 
redness and reheat 
whenever the color 
fades. In shaping- 

5 up metal it should 

be brought to a 
very bright red — ' 
almost a white' 
heat, and should 
not be worked af- 
ter the color has 
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Fig. 433. Three stages in 
lap welding /above), and butt 
welding (below): a the ends 
roughly shaped then upset; b 
the fresh, enlarged weld; c the 
weld hammered down to the 
size of the rest of the bar. 



Fig. 434. Handy portable forges can now be bought very reasonably; but 
where this is impossible such an affair as Bhown here is efficient, cheap, and 
easy to make. 



come down to dark red, or a poor job with cracked 
edges is likely to result. For welding, a white heat 
is required. The metal should be "spitting" fire, but 
great care should be'taken not to burn the iron — 
that is, don't heat it so far that it is consumed. 
Where at all possible, the weld should be made 
(asitalmost always can be) in one heat. 
•For welding the metal must be clean and at a 
welding heat; and it must be struck sharply by th'e 
hammer. The first blow of the hammer tells the 
story. That blow should do most of the welding and 
should be struck where the metal is thinnest 
because that is where it cools quickest. Some 
practise should be had before attempting work on 
any important piece. Make the practise weld, allow 
the metal to cool and then bend it with the hammer 
right at the weld. If the weld separates it is usually 
because the metal was either not clean or not hot 
enough. To be sure of the part being clean it is best 
to jar it on the anvil before striking it with the 
hammer. 

In a lap weld, the two pieces are tapered . so 
that, when joined, they will be slightly larger than 
the main part of the piece. Then after welding they 
can be reduced by hammering. Round rods are 
usually joined by butt welding; that is, the ends to 
be welded are "upset" or made bulky by previous 
heating and hammering on the end. They are ' 
vthen brought to welding heat and driven together 
endways by a sharp hammer blow. _ 
•Drill work. A good ratchet drill will drill any 
thickness of metal and any size of hole up to 
perhaps 3 inches in diameter or more, by hand. It 
costs less than $10 and weighs only 
2or 3 pounds, being very simple in construction. It 
can be used anywhere to drill holes without having 
to take the machine apart, if 
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can also 



the ratchet can be braced. It 
be used as a bench drill by means 
clamps with which to fasten the work. 

In drilling metal use oil freely. It 
lubricates and keeps the drill cool, 
and prevents the loss of its temper and 
hardness particularly on the cut- 
edge. Lard oil is good for wrou 
iron drilling. For cast-iron drill 
the graphite in the iron furnishes 1 
cation so that water can be used 
cooling. Unless care is taken, however, 
this will result in rusting the iron, 
therefore, usually mix soda with 
using the solution freely. 

Tapping and threading. The same 
apply to cutting threads as to drilling 
are cutting processes and require care for the 
sake of the tool as well as of the result to be ac- 
complished. Don't force the cutting tool. 
Cut light chips. Be careful not to bend or 
break the cutting instrument. It is always 
brittle because of its temper and can easily be 
broken by carelessness. 

If a tap is broken in the hole, heat-the piece 
and frequently the tap can be withdrawn. 
If not, drill into the tap with a small drill, 
drive a square shaped piece of steel lightly 
in the drill hole and turn with a wrench. 
Sometimes the tap "will have to be drilled 
out to the size of the original hole and the shell 
of the tap left pried out with a cold chisel. 

Sheet-metal work. The working of sheet 
metal is an art in itself but by taking time al- 
most anything desired can be made by means 
of shears, a wooden mallet, a straightedge, 
and a soldering outfit. It is best for an inex- 
perienced man first to make a paper pattern 
cut to the shape of the part desired and then 
to fold, bend, or roll this pattern with edges 
overlapping to the finished shape to be sure 
it meets the requirements. Then lay the 
pattern flat and mark the sheet metal to ex- 
actly the same shape. 

Mark on the metal the 
bending lines of the pat- 
tern and in every way 
make it agree with the 
tried-out paper pattern. 
Then cut out the metal 
with shears. Bend 
straight lines by laying 
the straightedge on the 
bending line and ham- 
mer the metal with the 
mallet against the edge. 
For rolling to 

shape use a 

piece of pipe 

or a log to 
bend the met- 
al around. 
With odd or 

Fig. 435. Mechanical problems on the complicated 

farm are varied and unusual and call for shapes CUt 
special tools. A pipe bender can be made t '■ f 

of a strong tee with a pipe handle strewed out a piSce 01 
into it. 
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wood on th< 
remove the 
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material whil 
These patterns 

molded around them, the pati 
and the molds filled with the 
resulting shape is then just like the pattern. Broken 
parts can be mended temporarily and used as 
patterns in getting new castings. Complicated parts 
to be cast require special knowledge of the 
foundry processes in order that the patterns may be 
made so that they can be withdrawn from the mold 
without breaking up the sand. 

Frequently it is possible to make patterns by 
forming a mold with sheet metal or cardboard and 
pouring in wet plaster of Paris. This fills the mold 
and gives a solid pattern to the shape of the mold. 
This solid pattern can then be used in the foundry 
for a few castings, though it is not a good 
permanent pattern. Concrete or mortar can be used 
in the same way, of course, but takes much longer 
to harden. 

Carpenter Work 

In all work with wood, study the grain of the 
piece and work -with the grain as far as possible. 
Otherwise no marked lines can be followed, the 
wood will split on the grain, and the piece will be 
spoiled. Cut lightly and often. Don't attempt to 
break off a piece until it is sawed or cut through 
completely. Don't use sandpaper except to give a 
light smoothness to the finished pieces, and do that 
with the sandpaper wrapped around a good block 
of wood. Neither sandpaper nor emery cloth are 
cutting tools for shaping; both are finishing tools. 

In all work mark out the piece completely and 
keep outside the lines so that the completed piece 
will show the part of the lines along the edges. For 
fine work the lines should be cut lightly with a 
knife and pencil marks should not be used at all. 
For rough work use a carpenter's pencil or a 
lumber crayon. 
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The farmstead is the hub of the farm; it should both uominatc the fields that surround it and 

receive its inspiration from them 




The first purpose of a farmhouse is to shelter the farm family; it should, therefore, be an attractive home in 

all that the name implies 

The Farm Is Both a Home and a Place of Business. The Dwelling Especially Shoulp 

Meet Both Needs 
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RrpioJuetJ H courtesy of the 
Sociny 

Design and Plans of a Low-priced Farmhouse That Won First Prize in a Competition [Tei.d Under the Auspices ok the Minnesota 
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Paints and Paintings 

The coming of spring should be a signal for painting everything that needs it. 
whether house, bam, fence, or machinery. Particularly should machinery be looked 
after and, emphasis cannot be too strongly laid on this point, for few things are so 
neglected as machinery on the ordinary farm. Not all paints are of equal value for 
these different jobs. What is good for iron is not good for concrete, and the paint 
which is so satisfactory on the house may be of little value for the wagons. A paint for 
woodwork consists of some dry material for coloring, a lead or a zinc base, a drier, 
and a vehicle or liquid. It is the vehicle which is often wrongly chosen, and in some 
ready-mixed paints, the vehicle is the part which is most likely to be adulterated. For 
outdoor work, except decorations, boiled oil is considered to be the best. For indoor 
work, linseed oil and turpentine are preferably used. A little drier, litharge for dark 
paints, and sugar of lead for light paints, should be added to each batch of paint mixed. 



Undoubtedly linseed oil paints are more ex- 
pensive than others, but they are well worth the 
difference in price. This oil enables the paint to 
spread well, dry hard and opaque, and leave a 
protecting skin over the wood surface. If 
adulteration is practised with resin oils, mineral 
oils, or fish oils, the paint will either remain sticky 
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mg in time. Yet ordinary whitewash is not as 
economical as cement whitewash for it requires 
frequent renewals, while the cement wash often 
remains satisfactory even several years' wear. The 
combination is best made in the following 
proportions: Mix together one peck of white lime, a 
peck and a half of hydraulic cement, 6 pounds of 
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"Repairing Floors 

Often it is desired to 
h the installation of 
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"oxychloride binder" which is nothin," more or 
less than a solution of magnesium oxides and 
chlorides. This is used to moisten the filling 
substances in the same way as water is used in 
concrete work. The fillers rnay be almost anything 
— shredded wood or cloth, sawdust, asbestos, 
sand, ashes, pebbles, etc. You may buy the 
material all ready for use from any large paint 
shop or hardware store and do the work yourself, 
or you can get any of the companies selling the 
substances to do the work for you. You may, if you 
like, mix the ingredients and make your own 
stone. 

If you buy the material ready to use, you will 
get two packages. In one kind, the packages 
contain powders which must be mixed together 
after which water is added. In the other kinds of 
composition, one powder and one liquid are 
purchased and the two are mixed. In either case, 
the mixture is made somewhat stiffer or thicker 
than ordinary cement and is spread on the old 
floor, or on the flooring built to receive it, to a 
depth of half an inch. The surfacing must be well 
done and not left rough. It will "set" over night 
and will then be hard enough to walk on but the 
floor should not be really used for 3 or 4 days. 
Probably several months will elapse before the 
floor reaches an even color all over. From time to 
time it will be necessary to remove the white 
blotches caused by the chemical action going on 
in the floor material, by simply washing them. 
After a time the floor will be stone hard and, of 
course, fireproof and waterproof. This latter 
characteristic is a highly desirable one, for almost 
all other artificial stone, in common with brick 
and concrete, is very porous and open to the ab- 
sorption of water. Any desired color may be 
added to the composition, the earth colors giving 
the best results. 

Although this flooring has not long been re- 
ceiving the attention of private builders, it 
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is not a new thing. There are hundreds oi 
patents for different mixtures, and one kind 
or another has been used on the floors of rail- 
road care, in public buildings, and similar 
places for at least 20 years. Recently some 
of the important patents expired, and since 
1908 as many as 50 companies manufacturing 
composition have come into existence. 

The ingredients of and methods of mixing 
one of the best compositions are as follows: 
50 parts (by weight; of calcined (burned) 

magnesite. 
15 parts of dolomite (marble dust;. 
5 parts asbestos (shredded;. 
15 parts sawdust. 
2h parts silicate of magnesium. 
11 parts of earth colors. 

Mix the above powder very thoroughly and 
add a mixture of equal parts of water and 
chloride of magnesia until the proper con- 
sistency is obtained. Frequently, to make a 
better union of the elements, the above powder 
is added to 1-1 parts of muriate of ammonia. 

In another composition flooring the materi- 
als are mixed at the shipping point, the re- 
ceiver or user adding simply water and 
burned or calcined magnesite. In this the 
specific materials are: 

85 parts magnesium chloride solution. 
36 parts of any filler such as sawdust, ashes, 
etc. 

25 parts of infusorial earth or fossil flour. 
Add to the above: 
100 parts of pulverized burnt magnesite. 
43 5 parts of water. 

Desired coloring material as red oxide, 
ochre, etc. 

All of these substances are cheap. The 
mixtures as retailed by manufacturers cost 
about 15 cents per square foot of floor surface 
for the substance and an equal amount for 
doing the work. Unless you are willing to 
take great pains with the laying and finishing 
of the floor, an expert should be allowed to do it. 

By using the 
above mixture but 
substituting large 
pebbles or stones 
for part of the filling 
material suggested, 
a first-class concrete 
is obtained. The 
same mixture, also 
omitting the filling 
material and color- 
ing matter, and 
adding the proper 
sand or sharp, small 
stones, may be used 
1 for the formation of 
grindstones, emery 
wheels, etc. 

Stopping leaks in 
concrete. If old work 
is to be protected, 
surface coat- 
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rtG. 437. Wire is a most important article in farm construction and repair work. ) These are the 
commonly used sizes sho'vn lengthwise and in cross section, actual sizes. A Of course the strength 
and stiffness of any size depends upon the material of which it is made. 
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Fig. 438. A knowledge of how to use rope is a fundamental 
need in farm repair worn. This shows how both the granny knot 
(B), which is insecure and unreliable, and the square knot (C), 
which is safe and efficient, start the same way (A). 



ings only can be used, their object being to fill the 
pores already referred to. Four substances are 
commonly used for this, namely: neat cement, 
asphalt, paraffin, and an alum-soap compound. This 
last is used in what is known as the Sylvester treat- 
ment, and is one of the most effective. For surface 
coating a hot castile soap solution is made by 
dissolving three quarters of a pound of the soap in 
one gallon of hot water. An alum solution, of one 
half a pound of alum to 4 gallons of water, is then 
prepared. The substances are thoroughly dissolved 
and applied alternately to the wall which must be 
perfectly dry. The hot soap solution is first applied 
with a flat brush, care being taken to avoid leaving 
bubbles. After this coat dries for 24 hours, a coating 
of the alum water is put on and allowed to dry for a 
similar length of time. In this way, alternate 
coatings to the extent desired may be used, 
allowing a full day to elapse between each two 
coatings. A chemical process takes place between 
the sub 



stances used, the resulting compound plugging up 
the pores in the cement. The cost of this process, 
including two coatings of each material, will be 
from 35 to 40 cents per square yard. 

Paraffin, although rather expensive, is often used 
for small jobs. It may be melted and applied while 
hot, the walls also being slightly warmed, or it may 
be dissolved in some solvent such as benzol, xylol, 
or even benzine of the common kind, these liquids 
quickly evaporating. Several coatings will be 
needed, and each coating will cost in the 
neighborhood of 50 cents per square yard. 






Fig. 439. The four steps in making a bowline or nonslipping 
loop — a most useful knot for both sailors and farmers. 






Fig. 440. The end of a rope, like that of any worthy task, should be well finished. This shows how to whip a rope's end so as to prevent 

raveling and at the same time avoid a bulky knot 



DYNAMITE AND ITS USES ON THE FARM 
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Fig. 445. What does the work, a, blasting cap; ft, stick of gtumps a nd boulders, or for ditching in dry 

dynamite; c, roll of fuse; d, cap crimped to fuse iVo r ° 
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soil, a blasting machine is needed. This apparatus 
is made in different sizes to fire at one time 
different numbers of electric blasting caps. The 
smallest one recommended is that firing 10 
charges; on the other hand, sizes larger than the 
30-charge capacity machine are seldom needed 
except in extensive ditching work. These machines 
are small electric generators and are long-lived. 
Their cost is small as compared with their advan- 
tages in making it easier to do better or more 
difficult work. The electric current is conducted 
from the blasting machine to the blast by two 14 
gauge copper wires enclosed within a single 
insulation. This double wire, if well cared for and 
kept straight, will also last f or a long time. It 
should be not less than 
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Fig. 446. Fastening the cap to the cartridge, a, blasting cap and 
ordinary fuse; b, electric cap and wires 



250 feet long to enable the blaster to work at a 
safe distance from the blasts. 

All curious or unnecessary onlookers who might 
cause trouble should be kept away from blasting 
operations; otherwise they may confuse the blaster 
or do something that might be dangerous for 
themselves or others. Farm blasting has now 
progressed to the point where many expert blasters 
are devoting a part or all of their time to it. By 
obtaining the advice and assistance of a competent 
blaster one can often effect a considerable saving 
in the amount of explosives used or improvement 
in the quality of the work done. One of the 
noticeable misuses of explosives by both 
beginners and experienced users is the loading of 
excessive charges for any given amount of work. 
By careful loading, the amount of dynamite used 
can often be reduced and with it the total cost of 
the work. 

There are several distinct classes of dynamite, 
each of which is manufactured in different 
strengths, which are expressed as percentages. 
Thus they vary from 20 to 60 




Fig. 447. Usual placing of charge for blasting a small 




Fig. 418. Section of an cJectric h'siimz cap: a, copper ' ; b, 
chamber containing cxpior.rsc; c, copxx.-rv. ircr. (in-,u!aledr, d, 
bare end" of v. -ire in charge: r, "bridce" or fine wire join in;; 
end-, of <d), which b heated hy fhe electric current; /.plug to 
hold wires in place; p., JiMin? materia!. 

per cent. The lower strengths should be used 
whenever possible, as they do many types of work 
cheaper than the higher strengths. The substitution 
of the 20 per cent for 40 or 50 per cent grade in 
blasting stumps from heavy soils is proving 
economical. The low- freezing classes of dynamite 
are to be recommended for all fann work except 
blasting ditches without a blasting machine, and 
mud- capping hard boulders. 

The use of dynamite on the farm, although it 
involved more than 25,000,000 pounds in 1917, is 
yet in its infancy. There is still much experimental 
work to be done before either the full benefits or 
the definite limitations of f arm blasting are 
determined. Blasting is not recommended as a 
general "cure- all" for the farm, but as a specific 
treatment for a number of adverse conditions. 

Practical Blasting Methods 

Unlike black powder, dynamite is not fired or 
"detonated" by means of a spark, but by an 
intermediate agent, such as an explosive blasting 
cap or an electric blasting cap. The former is a 
little copper cylinder, closed at one end, and 
charged with a small amount of a powerful 
explosive. It is fired by means of safety fuse, 
which is a small chain of powder tightly enclosed 
in a strong covering. In use, the fuse is cut long 
enough to reach from the buried explosive to a few 
inches above the ground. It is not safe to use short 
pieces of fuse, as they do not give the blaster 
sufficient time to get a safe distanoe away after 
lighting the blast. The blasting cap is f astened 
securely to the fuse (Fig. 445d) by means of a 
special tool called a cap crimper. A hole is then 
punched in the side or end of a cartridge of 
dynamite, into which the cap with fuse attached is 
inserted and securely tied (Fig. 446.) 

An electric blasting cap is more elaborately 
constructed and is fired, not by a fuse, but by an 
electric spark brought to it through small wires. It 
may be placed in the dynamite in exactly the same 
way as the blasting cap, or secured by a special 
loop (but not a half-hitch) of the wares (Fig. 446). 
A dynamite cartridge into which a blasting cap or 
electric blasting cap has been fitted is called a 
"primer." Only one blast can be fired at one time 
when blasting caps are used, but any number can 
be fired at the same time by means of electric 
blasting caps. For all classes of agricultural 
blasting one primer is sufficient for each charge, 
no matter how 
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Fig. 449. Making a 
hole for a charge under a 
stump with a soil auger 



many cartridges are used in the hole; but with the 
single exception of ditch blasting by the propagated 
method (p. 302) every type requires this one primer 
in every charge or hole. 

Stump blasting. For the removal of stumps, 
dynamite is used with cap and fuse as well as with 
electric blasting caps. For small stumps (Fig. 447), 
and for the large stumps of the Pacific Coast, a hole 
is punched well under the heaviest part of the 
stump and loaded with the required amount of 
dynamite, which may vary from one to many 
cartridges. Blasting caps and fuse are generally 
used in this case. 

Large or hollow stumps, especially those with 
spreading roots, are best blasted by distributing 
charges, one under the stump and others under the 
main roots (Fig. 450). This method requires the use 
of electric blasting caps so that all the charges 




Fig. 451. Two ways of distributing 
charges under a tap- rooted stump. 



may be fired at ex- 
actly the same 
time. Tap-rooted 
stumps present two 
possibilities: (a) A 
hole may be bored 
into the tap root 
and loaded as in 
the case of a small 
stump (Fig. 447); 
or (b) two holes 
may be punched 
on opposite sides 
of the tap root 
(Fig. 451), loaded, 
and fired at the 
same instant by 
means of an electric 
blasting machine. 

Many variations are made in these meth- 
ods of loading stumps to suit local soil condi- 
tions and the nature of the stump to be re- 
moved. Large amounts of dynamite are 
used in connection with stump-pulling ma- 
chinery for splitting stumps before or after 
pulling. This combination method is es- 
pecially satisfactory in heavy clearing. For 
splitting before pulling, a single hole is gener- 
ally used and the charge materially reduced 
as compared with that required for blowing 
the stump entirely out. Trees may be 
blasted down by following the rules given for 
loading for stumps, but the amount of explo- 
sives must be considerably increased. 

Boulder blasting. For breaking up and 
disposing of field boulders, dynamite is used 
in three ways: (a) mudcapping, which con- 
sists of placing a charge of dynamite on top 
of the boulder and 
covering it with a 
heavy cap of mud, 
(Fig. 452), requires 
the least labor, but 
the largest amount 
of explosives; for 
very hard boulders 
the use of the higher 
strengths of dyna- 
mite is recom- 
mended, (b) Snake- 
holing, which consists 
of punching a hole 
in the ground under 
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Fig. 450. Distribution and connection of charges (or blasting a 
large stump with spreading roots; viewed from the side (above) 
and from the top (belotv). 



the boulder (Fig. 

452), requires a me- //«/////. 
dium amount of 
both time and labor; 
the low strengths of 
dynamite prove best, 
(c) Blockholing, 
which is loading a 
hole drilled into the 
boulder (Fig. 452). 
requires the greatest Fig. 45' 

amniint nf loVirvr unrl blast a boulder: from above, amount 
01 laoor ana mud.cappin)r snakeholing; 

tllP STTlFtllpst amniint and hlnrthr,lin<T Ccpp tAYt*! 




302 



FARM 

KNOWLEDGE 




Kig. 2 F5^. ,a ir5rge boulucr, sl a h as o fith Ullage, ditcliirjg, or tree phrtin;', before after (rit'Ji!) the explosion of 

mud-capped charge of dynamite. It is now good foundation material in to being out of the way. 



of explosives; the low strengths are more 
economical. Combinations of the mud- cap and 
snakehole methods are frequently- used for large 
boulders. The method em- 
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Fig. 454. Diagrammatic section showing how to place and connect up a 
series of charges in blasting a ditch 



ployed should depend on the nature of the 
boulders encountered. Flat, easily broken boulders 



can be handled by thejir 
ones may require tl 

Ditch ' 
digging 
under a 
T v bet©,:,, 



od; large, difficult 




T 




loaded, is fired by a single primer, usually 
placed near the centre of the section, fb) 
The electrical method differs in that it can 
be used in either wet or dry soil. Lower 

strengths of low-freezing explosives are 
used, and an electric blasting cap in 
each hole. The holes can be spaced 
farther apart sometimes, in large ditches, 
as much as from 30 to 48 inches. For 
wide ditches two or three lines of holes 
are used. By this method ditches up to 
6 feet deep and 15 feet v.ide have 
been successfully blasted. Blasts are 
frequently made in hard ground to 
loosen the ground to make digging by 
hand or scrapers easier. The applica- 
tion of ditch blasting to the straighten- 
of streams has proven quite successful, 



ing 

as the work is quickly and economically done. 





Fig. 456. A stream may be straightened and, incidentally, 
various obstacles removed from its new course, by means of 
dynamite. 

Rafts and sandbars also may 
streams. * 

Loosening the soil be 
use of explosives in plant' 
on tight and hardpan soil 
the hard ground in such a' 

better drainage and water storage; (2) better root 
growth; and (3) better soil aeration. The blasts are 
usually made with one fourth pound of a low 
strength, low-freezing dynamite placed at a depth 
of 30 to 40 inches or in the hardpan. A hole is 
made in the ground to the desired depth and 
loaded. The blast, in addition to cracking the soil, 
springs 'a pothole or cavity at the bottom (Fig 
457), which must be filled ■with soil to overcome 
the danger of the tree settling after being planted. 



mendecT 
loosen 
o^ermit: (1) 
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This is usually done 
by emptying the hole 
and filling the cavity 
as shown in Fig. 458, 
which also illustrates 
the correct method of 
setting a tree, includ- 
ing the use of fertile 
top soil around the 
roots. Blasting in 
preparation for the 
planting of shade trees 
or flowering plants is 
done in exactly the 



same way as in the case benefit it 
of trees. 

Summing the matter up, it may be said that 
the use of dynamite in the orchard accom- 
plishes the following seven results: 

Lit mellows the ground to a depth 
of 5 or 6 feet and throughout a circular 
area 10 to 20 feet in diameter, making it 
easy to dig the hole and plant the tree cor- 
rectly. 

2. It creates a porous, water-absorbing 
condition in the subsoil that makes the tree 
drought-proof, stopping the big, first-year 
loss. 

3. It makes root growth easy and makes 
tons per acre of new plant food available, 
hence speeds up the growth of the tree and 
makes it fruit one to two years earlier. 
4. It creates drainage and prevents stag- 
nation of water on surface. 

5. In old orchards that were planted by 
the old methods and have ceased to bear well, 
it is of great value in rejuvenating the old 
trees, causing them to yield heavily. 
6. It destroys fungus, nematode, and other 
orchard soil diseases, hence makes it possible 
to plant new orchards where old ones have 
been removed without waiting several 

years to rest the land and get rid of the 

diseases. 

7. At a cost little or no greater than that 
of old-style planting, it causes at least a 
year's earlier return on the investment in 
new orchards, and greatly increased returns 
thereafter as compared 
with spade-set orchards. 

Subsoil blasting. 
This, like blasting for 
tree planting, is not rec- 
ommended on loose or 
open soils, but only on 
tight clays or hardpan. 
Its purpose is to open 
and aerate the soil so as 
to afford a better 
moisture reservoir; to 
induce better soil sani- 
tation; and to increase 
the possibilities of ex- 
tensive root growth. 
The work is usually 
done in the fall when 
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the soil is dry. The 
standard charge is one 
fourth pound of a slow- 
acting, low-strength 
dynamite. The holes 
are usually made from 
28 to 40 inches deep 
and about one rod 
apart. Such subsoil 
blasting has also been 
used to good advan- 
tage as a means of 

Fig. 457. In blasting before tree planting, the explosion loosens Joosenina hill soils to 
the soil, but also creates a pot hole at the bottom which, left , ° . ' 

unfilled, might injure the tree more than the other results could guard against 



Deep subsoil blasting 
is practised, especially 
in the bottoms of ponds and other wet places, 
to break through the underlying hardpan and 
permit the excess water to drain away through 
still deeper layers of gravel or sand. 

The duration of the benefits thus obtained 
is not as yet clearly worked out, but it appears 
from tests that they should be effective for a 
considerable number of years. So far they 
have been more marked during the second and 
third years after blasting than during the 
first. If proper attention is given to the sur- 
face it is quite unlikely that they will return 
to their former state within the life of man. 
When heavy, deep-rooted crops such as al- 
falfa, for instance, are used to supply humus 
and increase the supply of nitrogen, the deep 
roots left to decay in the soil will guarantee 
the permanency of the benefits. Planting of 
a deep-rooting crop should always follow sub- 
soiling. 

On sour, wet land, where the clay is very 
sticky, it will be found an excellent practice 
to use considerable amounts of lime in order 
to sweeten the soil and to assist in the forma- 
tion of an ideal crumb structure. Do 
not blast subsoil while it is in the sticky 
state. No good will come of it. 
Blasting to assist drainage. Aside from 
the benefits of explosives for shattering 
impervious subsoils as above described, 
this method of soil tillage finds ready ap- 
plication in shattering subsoils to assist 
other drainage meth- 
ods that are not giving 
satisfactory results. 
Tight clays and hard- 
pan soils where tile 



drains are 
function 
establish 
courses 
all, are 
greatly 
shattering 



found to 
poorly and 
drainage 
slowly, if at 
found to be 
improved by 
the subsoils 



between the lines of 
tile. The same is 

Fig. 458. To get the best results, therefore, dig out the centre of found to be true in 
the loosened soil, fill in the pothole (enriching the subsoil with soils that are but little 
manure if possible), plant the tree, putting top soil around its roots, a ff ec f e A u v 
and firm all down securely. (Illustrations in this chapter, except aiiecieu Oy 
Fig. 449, by courtesy the E. I. du Pont de Nemours Powder Co.) drains, where the 



open 
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water is hold in too large^r 
soil quite near the d^Sy|||^^§3_ 
must be taken not to b|a\l ikm . i Jpgjf^ 
or eight feet to a tile drain. Mj^^rag^ 
The reason why deep tillage ^?M$$%av [ 
plowing is desirable i-j •'•Iw^^ftU'^^ 
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the bottom o^^^^^S. 
cut. in oUs^m^ow^oiLi 
below six - '.fi ci^lw 
still in itsi yprijacy^K 



soil below 
nary plow 
everything 
inches, is 
condition. 

It has never been disturbed. Chemical 
analyses of soils down to a depth of 
twenty feet show that on the average 
acre there are tons of plant foods which 
become available only when roots can 
penetrate to them, or when ascending 
moisture brings them up to the roots that 
cannot get down. 

Gully filling. This use of dynamite is 
for the purpose of blowing down the 
banks of the gullies so that the loosened 
soil can be easily dragged to the low 
places. Sometimes heavy blasts will 
throw much of the bank into the bottom 
of the old gully so that the earth will not 
require a second handling. The practice 
finds ready application especially in the 
southern hill lands. To correct for shal- 
low washes, the deep loosening of the hard 
subsoil should extend out on each side for 
some distance. 

If broken boulders, stumps, logs or any 
other loose material is placed in the bot- 
tom of the gully before it is filled the ef- 
fect will be that of a deep, well-laid tile 
drain. Through this the excesses of 
water will be discharged without injury 
to the surface. In many cases, it will 
be well to straighten up the bottoms of 
the gullies and lay permanent subdrains 
before the filling is commenced. 

For wide, shallow gullies, where the 
entire surface has been lost, but where 
the cutting has not been deep, the treat- 
ment is deep subsoiling with the spacing, 
of the holes decreased to ten or twelve 
feet. In filling gullies large amounts of 
unaerated subsoil are exposed, a.nd care 
should be taken to add humus either jn 

tljf 1 ! ctinnp of\i rnn]^„ „ 

Old corn stalks, forest ^^0fk'/i§gi L 
mildewed straw can belf" 1 " ' 
good advantage. 1 
Road work. Explosivei! 
ready place in general road fcj$tf^ 
for: (1) clearing away stum]iV^^|feo^ 
"2)opening ditches; and 



I he mcHiinK', of 
j^raiyi'j ttji' s.mii,' i' i,i vies of field work. 



the way of the road drag. 
ttSC/^re quite similar to those 



^.<iii!!y in j rock eut the ordinary 
^d-TJ&.'l'hi^Mtfles a few inches below 



prac- 



■ 



ij}ihf -tttsU'ell g 
')t)n"ni<i fie 
' a ' distant i; abou 
f.lii&iLihiu. cuY 



ide. These holes 
spaced back and 
equal to the 
punless the holes 
Het deep, when the 



apart 
depth 
are 
spac- 

^^^^^^^^^^^^^Hiout sb: feet. Each row 
•fH /of i|g||j| shwnld be fired simultaneously 
with electric caps and a blasting machine. 

Miscellaneous uses. Dynamite finds 
a variety of additional, special uses in 
practically all classes of farm work. It 
can readily be used for loosening up hard 
ground encountered in digging founda- 
tions, cellars, pit silos, and wells. For 
such work, modifications of subsoil blast- 
ing methods are used. The holes are 
placed much closer together and may 
either be deeper or more heavily charged. 
The object is simply to loosen the soil 
so that it can easily be shoveled or 
moved with a scraper. 

Wells are often sunk with the aid of 
explosives through rock or ground which 
cannot be dug to 
them. When rock is 
earth above is properly 
of 4 or 5 drill holes 
about half-wTay between 



advantage without 
reached and the 
supported, a circle 
should be started 
the centre and 




the sides of the w'ell and pointed at 
such an angle that they will come closer 
together near the centre when they are 
three or four feet deep. These holes 
should be loaded about half full of 40 
per cent dynamite with damp clay or 
sand tamping packed firmly above to the 
top of the hole, and then exploded all 
together from the surface by electricity. 
This shot will blow* out a funnel-shaped 
opening in the centre, and the well can 
then be made full size with another circle 
of holes drilled straight down as close to 
the sides as possible. If the well is large 
it may be necessary to drill a circle of 
holes betwreen the inner and outer circle. 
The above process should be repeated 
until the well has passed through the 

rock or h as been sunk to the neces- 
^Slll " 1 ~"'M*n*5? Do not in any case 
"W&\^ ent'ei I \yk\\ until all the fumes of 
ISlKlgkiM/ li| ist have come out. If 



mm 

'fifty 



*|§|li!*2Npf 3 ; ■ Mast nave come 
Wm^^j^v^. tyj^er a lighted candle to 
||||5^ij^cu, , /i---J|l|iinues ' 



ground for grade improv^^^^^^B 
tion with road machinery,^w?g'^g^K;^P 
large extent be made t( H^^^^^^^^^^t 
the amount and cost of nana moor requirip 
This method finds application not only in me 
building of new roads, but in repairing and 
improving old roads. Blasting is a highly 
satisfactory method of getting many kinds 



to bum the well 
i^^^^j^/'^^fcred. Electric blasting 
1 pults. 
^p^pi^y can be broken by mud- 
S^tiii:^lic'fi^^p^^^.ililers. Occasionally large 
^^/5rcss«l» iwif^btsc^py up by being filled with 
^^^^fcnding a small charge of 
'^MlMMMMMW/^^^Miin such a way that the 
explosive is not in contact with the metal. 



PARTY 



Farm Buildings and Their 

TJi^HilMBfitttting, designing, constructing, and equipping his buildings 
ne of the most difficult that the farmer is called upon to solve. This, of course, 
implies that he is desirous of combining utility, moderate cost, and attractive appearance 
in the final result. In no respect is he more independent of outside influences and 
restrictions, than in his right to follow his own preferences as to style and arrangement. 
Presumably he has no near neighbors whose sensibilities he is either likely to offend or 
under any obligation to take into account. Farm houses are not built in blocks like city 
residences; their lines need not resemble one another nor even harmonize. The whole 
question resolves itself into satisfying himself and getting the most and the best for what 
he is able to spend. 

However, there is another side to the matter. Whatever he may think he prefers, there 
remain those fundamental principles that have gradually been formulated after years of 
experiment and usage, as to what really is best, most efficient and most pleasing under 
average conditions. Only a genius is clever enough to disregard conclusions based upon 
the judgment of many generations; it is unlikely that any farmer is sufficiently a genius 
in architectural matters to be able safely to lay down new, unusual rulings as to how he 
shall plan and build. It is for this reason that farm buildings do, after all, resemble one 
another in the main, and often in most of their structural details. Because of this 
resemblance it is possible to set down, in relatively small space, a large amount of 
valuable information, suggestion and reference matter regarding them. 

The chapters treating of this complex and very important department of farm 
engineering, are arranged in a definite, logical order: First, there is discussed the 
farmstead as a whole, its location and its arrangement; next, two chapters are devoted to 
the farm house, which after all is the most important building on the farm probably no 
other worker spends as much of his time in the immediate neighborhood of the place 
where he sleeps and eats as does the farmer; the next two chapters deal with barns as a 
group, with reference, first, to their actual construction, and, second, to their equipment 
with labor saving devices; the remaining chapters treat the different classes of farm 
buildings as they may be grouped on a basis of purpose and usefulness. 

It is no longer necessary, as it once was, for the farmer to hew his own timbers and 
pegs, split his shingles, saw out his lumber, and, with the help of his neighbors, build 
every bam and shed he requires from foundation to roof tree. ' Much and valuable 
assistance is now available in the form of manufacturers' cooperation and modem 
improved materials and methods. But it is still necessary for him to know what sort of 
buildings he shall erect; where and how they shall be erected; and finally, how to judge 
whether, when completed, they are what they should be. It is to help him to attain this 
knowledge that the following articles have been prepared and brought together. — Editor. 
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F,Poorw CHAPTER 
Arrangemen <&c& e? <2 ?a_ 

of Farm Planning the Fari^ e t^ftfe?®t 

Ci9 e? 0? o? <5«?4p«3G3 

"'^rtfjn^r'fiwrt -f&emamt,— Manager of the Architectural DepaQHe&l of the Louden Machinery Co., whose work is 
ver JNKify/ti HC| helping of practical farmers in all parts ofc&GOcSifnyfy Qdwt6/d Ote?®ifa/ion of their building 
pro}Qlf)f\tyIost of his younger days were spent on the farm. About 1893 he took up architecture, specializing, 
since~T9SV,tnlttfe~designing and superintending of farm structurye&l^Huring^^i^Jjffne he has laid out a numbqnof 
well-known farms about Chicago, 'taking charge of the locati&g^untd construction of roads, drainage systems, 
fences, etc., as well as all the buildings. He has been in his present position since 1912; for a&uWBIt-r of years iQ 
has also been a regular contributor on farm building A r— construction to the "American Carpenter anjd 
Builderand for 3 years he has been on the Committee on Iterm Structures of the American Society of Agricul- 
tural Engineers, serving as Chairman in 1917. — Editor. 
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HE farm group, or farmstead, is a very important part of the farm, and de- 

lack of thought. In either 




ments which iiadatticfeiMind iatiitl^. QrdaiigirigiofiiJcarnf &uiklirng£ be suggested 

fo^i^tfe; ^ 
HnWe^^cWfeVfe^ 

Atgffi !^fe^#%BitaMAl fR^dSS^8S§knjJm Wr^stStmTOTOsS^fe 
iMmSPh^Sranti mTtffi¥i!fw adequate light, drainage, and ventilation. 



.Iii locations subject to deep s ^jf^ 



from snow, by covered enclosures, the passages leading from one.Jmilding-to another; 



and the buildings should b^g^u^ed as c 
will permit. In the centrajbsfet^: fewer r. 



farming is more diversified an £;a ls-ufor 
grouping more difficult, m me\Rocky ! 
chiefly of sto^k shelters and smaR stocra 
dry, more attention shouM?becga*en k ' 
c< In the South," t1fe~^quipmen |t of j buil 
should be givan to grouping the bu 



PffiBl e SM&yi 'i° n should be made to protect 



ose together as thejr*"fire- re 
recautions n ay be"' taken ag^ 
a larger nun iber of building^ 
ountain regicjn;' the farm £ 
T . In the.-Wls 




jfig she 



qualities 
ow. The 
r ich makes 
ill consist 
e the air is 
jmaries, etc. 
1 attention 



s^pig hprise, 
need\not/ber*t5u^tensive. S$e! 

Jilgh place where dfltinage is good; 
stpigegE-from the group; and more 
other insects. 



F&gfj 



lures ana wastes snouia oep^^€c^?*^pter^stp!Q6g E .irom 
ntioji sjiould be given t o^rotc^tion 'aga : nst flies anu other insec 
Arlag9girapfei^j-/»i0nditions. Tfisfnot advisableXlo locate the farm 
for Ei s&iieFal reasons. First, because of "trapped ,4ir"; the group i 



group between hills, 
must have a free air 

cungttCA valley generally lacks air drainage as [well as water drainage. Cold air will 
s^fSiirfe^^een hills. The night temperature in a valley is always colder than fiWe^ation 
w%eW'Wefr'e'1s more circulation. Further, in warm weather, valley air becomes very 
sultry. 

Second, because of difficult land drainage. Valley land is always the last to dry off 
after a storm and %: JB [ast to thaw out in the spring, it will catch ^e^largest amount of 
snow, and hold it longest. 

Fig. 459. A well-arranged farmstead showing the direct and comparatively few routes that have to be taken in doing the daily work. 

Compare with Fig. 460. (Both from la. Bulletin 126) 
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Third, because of short days. The morning sun's rays are later in reaching 
( he valley, and the evening rays are cut off earlier, making the days shorter, colder 
in winter, damper in spring, and warmer in summer, from lack of air circulation. 
In this respect, hills on the north and south of the group are not so objectionable 
as hills to the east and west[v) 

The extreme top of a ihill is trfe'-'fftd 
healthful location for mari ^br^beast 
sometimes has objei^tions which sho, 
considered. Storms are -\ery seve 
quiring special bracing in the const rami on 
of buildings; and windbreaks arouw jme 
yards and stockpejis.„_are necessawr SA11 
feed and other supplies Jmust be 
uphill to their* de^tMatl<5n: 'tte first obj 

; ir?tb 



iVj ' J - 1 



v-J 



A windbreak both protects anrj titles 
the farmstead 



tion may be_ overcome irrthe ma: 



unless^the hill is 
highest j &rrnjff&n " 
loca 



and 




ays 



is not too Tar fromthe centre'-pf 



cases 



c irrtages are long days of gunshS 
"views of the farm. 1/ *• 

Hillside with southern slope the i4^at 

farm grou p may be idpal nr it may 



suggested, and the second is not serious, 
prairie or slightly rolling country, the 
hoice for the farmstead, provided its 
rations. 

od air, good drainage and, in most 
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direction of its slope. Just over the brow of a hill on the southern slope is an ideal 
location for the farm group, because it gives protection from cold storms, and is 
open to the sunshine. 

_ A southern exposure for all buildings containing livestock makes an ideal con- 
dition, as far as climate is concerned, because here the ground dries out fast after a 
rain and the warm air currents are received. 

Soil conditions. As the farm buildings, drives, and yards occupy a not in- 
considerable space, which becomes unavailable for agricultural purposes, the 
question of soil should be considered. It pays to set the group a little farther away 
from the highway, if the land along the highway is more fertile than some other soil 
on the farm which has no objectionable features as to slope or location. 

Some of the barren spots on the farm, 
composed of soil which is not fertile, 
may also be objectionable for the yards, 
if it is of a dense nature that will not 
drain or dry out quickly; for example, 
clay or gumbo. These objections may be 
overcome by filling on top with sand, 
gravel, or cinders, after the surface has 
first been well tiled. 

Type of farming. The type of farming 
that is to be done will affect the kind and 
number of buildings more extensively 
than their location, although, the more 
diversified the farming, the more cen- 
trally the buildings should be located. 

A stock or grain farm may have the 
farm group at one comer, or at the centre; 
but where the fanning system includes 
dairying, grain, meat stock, gardening, 
and small fruit, the location 
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must be very carefully studied with a view to the elimination of unnecessary 

fences, drives, etc. 

Kind of labor used. On the small farm, where most of the work is done by 
members of the family or by permanent help, housed in or near the residence, 
the buildings may be grouped closer to the house, with all walks, as far as possible, 
covered with shelter roofs. Where the work is done mostly by temporary labor 
housed in isolated tenement houses, all the bams may be located farther away 
from the residence; but the 
labor headquarters should be 
near enough to the barns for 
the chores to be conveniently 
performed. 
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The Site and th 
Buildings e 

After noting the foregoing 
requirements and applying 
them to your particular 
farmstead problem, carefully 
considering the slope of the 
land with relation to drainage 
and exposure, and the position 
of the site in regard to the 
highway and market, it will not 
be difficult to decide whether 
your farmstead shall face north, 
east, south, or west. 
Topographic and soil 
conditions should determine 
the proper location; the type of 
fanning will then determine the 
number of buildings required; 
the size of the farm will 
determine the size of the 
buildings; and the value of the 
land and its permanence for 
farming purposes should 
determine the type of con- 
struction. 

A farmstead designed for a south front is not practical for a north front; neither is 
one designed for a west front practical for an east front. The compass points must be in 
the mind's eye from start to finish. They should be considered in grouping the buildings 
in proper rolation to one another, in the proper facing of each building, and in the 
planning of its interior arrangement. 

To place the buildings properly, the first consideration should be their relation to 
one another and to the farm in general. Farm routine and convenience to drives, fields, 
and highways should also be studied. Fig. 468 serves to illustrate, by means of the 
arrows, the relative connections of the buildings with one another. In determining their 
respective locations, the suggestions offered in the following paragraphs should prove 
useful. It is, of course, impossible to tell how any one farmstead should be arranged 
without carefully studying its problems. The aim should be to come as near as possible 
to the ideal arrangement outlined. 



Fig. 463. Ideal arrangement of the farmstead on a large, general farm. A smaller 
enterprise would permit the combining of some of these buildings with a 
corresponding additional saving'of time and steps. 
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horse should be housed in a barn which may also 
contain feed bins, hay storage, bedding storage, 
etc. The location of the horse barn should be 
selected with reference to convenience to the 
general yard, implement and vehicle shed, 
cultivated fields, highway, exercise yards, and 
granary. 

The cattle barn. The barn for beef cattle, dry 
stock, and young stock should be located adjacent 
to a roomy feeding lot, so that the stock may freely 
enter or leave the ba m as they choose, when the 
It should have large sliding 



Fig. 464. This is not a very attractive view. If the farmhouse 
looks out only upon such scenes, either it should be 
rearranged, or the farmyard and buildings should be 
pleasant to look at. 
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The residence. This should always rei 
most important building of the group. Its location 
should be slightly higher than that of anfo* 
other buildings and should afford a sui ' 
view of the farm. 




possible 
{"Trie Tor egoin 



apply also to thi : sheep barn 



With regard to the highway the residenc f^dSitff * — Bliildine^ on 
be beyond the dust zone, which, in some studied wii' 

has been estimated to extend 650 feet n^^^^ tlle_lanes. 
feet south, 250 feet east and 320 feet west olfme convenient 
highway. The residence should have a go 
of the highway and of other points of inti 



and should form a good 
r on the north of the feeding 
silo, 



I "eeding 

wmm racks: 



automatic as 



"remark's relafifil to MHH 



location should be such that prevailing wi sjS^JjS^JEw 
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The general-purpose bam. The smaf 
where only a few head of each kind of livestock 
are kept, does not justify separate building^j^Jb^^, 
various purposes, but all stock (except, perhaps, 
the chickens and hogs, which have 
sheds), feed, and grain are placed in one ba 
The location of this barn should be very 
on well-drained land, and with convenie 
to and from the house, fields, pasture, 
and feeding yards. 

It should be so placed with relation^ 
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are kept in 
should be so 
into the cattle - 
]lot and' allowed to pick up all the food 
*e cattle would waste. Also, the hoghouse 
quite near the corn-crib, for convenience 
tejr feeding, and should have sunshine and 
ain circulation. The location should also be 
""wifrds will carry the odors of 
from other buildings, 
especially tkB^-f^ffiikhouse, dairy barn, and 
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The dairy barn. This barn, in which is produced 
the most nutritious of food for human beings — a 
food which is, however, the most susceptible to 
contamination and foreign odors — should be 
considered the most important barn on any farm 
where dairy products are produced. It need not 
always be the most expensive, nor the largest barn 
in the group, but it should have the choicest 
location with relation to drainage, air circulation, 
sunshine, and everything pertaining to its 
sanitation. It should have, also, convenient access 
to the hay and feed barn, silo, exercising yards, 
and milkhouse. It is advisable to keep the dairy 
barn isolated from all other barns containing 
livestock. 

The horse barn. Until the power tractor shall 
have entirely displaced the work horse, provision 
will have to be made for the latter among the 
buildings on the farm. The 
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«he poultry buildings of 
fleeted, because they are 
.J f making possible the 

Pvhich may, to a greater or 
wife with her daily menu, 
through the supply of a few eggs and an occasional 
fryer. 

The very fact that the poultry plant of the farm 
is, in most cases, turned over to the women folks 
to look after, is sufficient reason why its location 
and convenience should receive careful attention. 

The -vital points to be considered are: (1) 
healthfulness of location; (2) convenience of 
situation with relation to -the residence; and 
"3)care in design, with reference to convenience in 
feeding, egg gathering, etc. 

"l)The location of the poultry house should be a 
healthful one for the fowls, dry, and with good 
air and plenty of sunshine. Provide amDie glass or 
canvas-covered open- 




L complete layout of farm barns. At left, horse stables; at right, cow and hay barns (connected); in tke middle 
foreground, manure pit and shed; in the right foreground, hog house 




Range ot horse, storage, dairy and cow barns on a Vermont farm, all facing south, close together and directly 

across the drive from the dwelling 



Farm Buildings Must Be Planned and Placed With Reference, First, to Their Purpose, and, Second, to the Natural Conditions of the Locality 
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Rightly placed, between conveniently arranged buildings, a single track can carry both feed and 

litter conveyors 
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mgs on the south side, also fresh-air intakes 
and foul-air outlets operating independently 
of the doors and windows so that proper 
ventilation may be assured. If the ideal 
location is not high and dry enough, build 
the house high and fill in with gravel, cinders, 
or other porous material, to keep the place 
dry. 

"2)The poultry house should be con- 
veniently located with relation to the resi- 
dence; and the walk between the two should 
be protected from rain, snow and mud. If 
a shelter roof is out of the question, a cement 
or plank walk should, at least, be provided, 



and this should' be sufficiently elevated to 
drain and to keep off drifting snow, 
(3) Careful design in detail with regard to 
convenience in feeding, cleaning, disinfecting, 
the division of flocks, egg gathering, etc., is 
important. A hallway, from, which feeding 
and cleaning may be done without entering 
the room containing the flock, equipped 
with tilting or sliding feed troughs and auto- 
matic feeders, is simple to build, and can be 
so arranged, with feed bins overhead, that 
the feeding can be accomplished by pulling 
a lever that will open the spout from a hopper- 
bottomed bin to the feed trough. 



Buildings Under One Roof 

The idea of grouping all buildings under one connected roof is a good one and has 
points in its favor, when the size of the farm will justify such arrangement, and when the 
farm is permanent and valuable enough to justify the construction of semifireproof 
buildings having effective fireproof walls between them. 

Connected farm buildings should be built around an open court, which may be 
subdivided by walks or fences so that part may be used for livestock and part for a 
general yard with convenient gateways to the farm roads and the highway. 

If the farm does not justify building the structures with masonry walls and fire- 
resisting roofs, the idea of connected buildings 'Should not be considered. The walks 
between the several buildings may, however, be protected by shelters which could be 
quickly wrecked and cleared away in case of fire. 





Its Location and Design 

By Ruby Westlake Freudenberger, of Columbia, Missouri, who was born and reared on a farm in Boone County, 
that slate, but whose Maryland and Virginia ancestors make her in name and fact a Daughter of the American 
Revolution. After graduating, with two degrees, from the University of Missouri, she taught mathematics there 
for tvjo years. From 1911 to 1917, she lived in Carson City, Nevada, where her husband was Chief Engineer of 
the Public Service Commission, and where she was named by the Governor as member of the Stale Commission 
for the Promotion of Uniform Legislation in the United States. She has, however, at all times, been deeply 
interested in the social and home problems of country life end the conditions that give rise to them, carrying or, 
personal investigations, working out principles and methods, and contributing valuable articles or. different 
phases of the subject to rural life publications. In connection with the technical engineering problems of home 
making, she has had the cooperation of Mr. Freudenberger (see Chapter 18) with a lifetime of training and 
practical experience behind him. — Editor. 



r I 1 HE farmhouse is a distinct type of building. Its uses are as definite and 
A characteristic as those of a shoe factory or a flour mill, and it should be 
planned and located with the same specific regard to the ends of its use as those 
buildings are. It should be highly specialized both in its plan and in its design. 

The farmhouse is now being accorded the expert scientific thought which its 
importance has long warranted, and which promises, at least, to put it upon the same 
plane of efficient development with the purely utilitarian farm buildings. 

The Farmhouse is Both a Home and a Business House 

While the farmhouse is a dwelling, some of the controlling considerations in other 
types of homes have no bearing here: it has its own peculiar set of conditions, and its 
problems must be faced and solved for its own peculiar needs. Suggestions and help 
may be gathered from a study of other dwellings; but in this the characteristic demands 
and distinctive quality of the farmhouse must not be forgotten. A study of houses 
reveals so many beautiful ones, pleasing because of perfect adaptation to surroundings 
and uses, that it is difficult not to be carried away by their charm and appeal, and to 
remember that they are not farmhouses and that they do not meet the fundamental 
requirements of the farmhouse. 

The farmhouse is unique in that its purposes are twofold: it must serve both as a 
home and as a business house. As neither purpose must be subordinated to the other, 
the farmhouse must combine in its arrangement the essential demands of both. 

The requirements of the farmhouse as a home differ very little from those of any 
other house, whether in city, town, or village, because the ultimate aims and broad 
purposes of real homes are the same everywhere. A house in which a home is to be 
established must provide for the physical comfort and health of the inmates, and for 
social activity commensurate with the standing and mode of life of thefamily; and it 
must also meet the need and desire for beauty in surroundings and aid in satisfying the 
aesthetic and intellectual demands of human existence, besides providing for pleasures 
and cultural pursuits. A good house is necessary to a good home, and a good home is 
necessary to proper human development. 
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Wherein the farmhouse differs from other homes. It is, therefore, not in 
essentials that the farmhouse should differ from other homes, but in a more rigid 
elimination of nonessentials. Life is simpler and less complex in the country than 
in the city; hence, the farmhouse should be simplified in arrangement and free 
from all useless ornamentation and complicated construction. Thus it will be 
easier to get about in and will require less labor to keep clean. 

It is in the arrangements for lightening the housework, and easing up the 
strain on the housewife, that the problem of the farmhouse differs most from that 
of city houses; for the farmhouse is practically servantless. Every detail of the 
house should be designed, as far as possible, with a view to conserve the time and 
strength of the housewife, and to make it possible for her to provide clean, cheer- 
ful, and inviting'home conditions for her family. Since she must be the home- 
maker as well as the housekeeper, she must be spared some vitality and spirit 
to devote to the care and training of her children, and to enable her to maintain a 
home standard in keeping with the demands of the culture and progress of the 
times. 

In its industrial aspect, the farmhouse is not only the workshop of the house- 
wife, but it is also the vital centre from which radiate all of the activities of the 
farm. It is a fundamental unit in the group whose aggregate is the farm plant. 
Its right placing and arrangement will mean much for the success of the farm as an 
industrial institution; for these will be factors in determining the whole plan of 
the farm operations, and the consequent labor program and efficiency. 

Problems Connected With the Choice of a Site 

The great diversity of natural conditions of soil and climate in this country 
has given rise to varied systems of agricultural pursuits, each section developing 
and following that system best adapted to its needs and possibilities. These, in 
turn, bear strongly on the requirements, arrangement, and location of the farm- 
house and on its position in the general layout of the farmstead. 

Natural climatic conditions have a direct bearing, too, on the location of the 
farmstead; for it must be so placed as to furnish protection from cold and heat, 
snow and rain, dust, wind, insects, and unhealthful vapors. 

The contour and the general surface conditions of the site must be such as to 
permit an economical and convenient arrangement of the group of buildings. 
Clearly, a bleak, rocky point 
or the side of a steep incline 
would not meet this demand. 

Selection of a site. The 
time-worn adage "Circum- 
stances alter cases" is no- 
where truer than in choosing 
a site for the farmstead; there 
are so many factorstobe taken 
into account, so many objec- 
tives to be _ sought, and so 
many conditions, natural and 
artificial, to be reckoned with. 
Some of these may be con- 
trolled or modified, while 
others, such as the natural 
properties of the site, are 

permanent and fixed, and therefore be sheltered from storm and wind — a real haven of refuge and comfort. . 




Fig. 465. The farmhouse is necessarily isolated from its neighbors; it should 
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must be accepted. These may be taken advantage of and so incorporated into 
the plan as to serve useful ends and add to the general charm and efficiency of 
the whole. 

The dual purpose of the farmhouse complicates the problem of the site, as 
well as that of the plan of the house. The relative importance of the different 
elements involved varies in the different sections, and even for each individual 
farm. Hence, any plan must involve compromises and concessions, the giving 
up of some advantages to secure greater ones, or to allow the incorporation of 
features appealing to individual tastes. 

The size of the farm; the system of farming followed; general climatic condi- 
tions; surface contours, bearing upon air and water drainage; the nearness and 
relation of the farm to the public highway; the source of the water supply; the 
outlook and general surroundings; and, finally, personal preferences — these are 
some of the more important points to be considered in selecting a site for the farm- 
house. Probably no arrangement can be worked out which will secure the ideal 
adjustment of all of these details; but systematic study of their relations ro one 
another and of their influence upon farm life vail obviate many of the inconve- 
niences and discomforts existing on farms to-day. 

In the northern and northeastern sections of the United States, where the 
winters are long and severe, compactness of arrangement of the farm building? 

Is necessary. Here a site 
should be chosen that will pro- 
vide some natural protection 
against snowdrifts and the 
sweep of winter winds, and 
will permit such a grouping of 
the buildings that the feed and 
the stock may be housed close 
at hand and be reached without 
the attendants having to go 
out of doors. The outbuild- 
ings, such as laundries, wood- 
sheds, and storerooms, might 
advantageously form a series 
leading from the house to the 
barns. 

In the South, where opposite climatic conditions obtain, an open arrangement of 
the buildings allowing free passage of the winds is desirable, and the site should be so 
chosen as to take advantage of shade and the prevailing breezes to relieve from the 
heat of the long summers. Care must be taken to guard against odors from the bams 
being carried to the house, and special provision must be made to screen against flies, 
mosquitoes, and other insect pests. 

On the wind-swept, treeless plains of the West, the problem, after the water supply 
has been provided for, is to find such protection as may be had from the dust and 
burning sun of summer, and from the snowdrifts, blinding storms, and freezing winds 
of winter. Angles and ells of the house may be so placed as to break the sweep of 
winds in winter and provide shady spots in summer. Outbuildings, also, will serve as 
shields, if located in proper relation to the house and yards. 

In the Central West, notable alike for diversity of crops and diversity of climate, 
provision must be made against extremes of both heat and cold, against rainy seasons 
and periods of drought, against dust, mud, snow, hail, and wind. The site must be 
chosen with these demands in mind; and the great complexity 




Fig. 466. The farm home should belong to its surroundings; to this end stone 
obtained on the farm makes a highly satisfactory building material. 
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of the problem makes its satisfactory solution a correspondingly greater achieve- 
ment. The short, intensive cropping season of the Corn Belt gives rise to a distinc- 
tive plan of operations; and this, in turn, calls for a particular and suitable farm- 
stead arrangement. 

In mountainous sections, sheltered sites, shielded against snowslides ana, ex- 
posed away from the usual direction of storms, are naturally chosen. The selec- 
tion of the site_ is a matter deserving serious thought and most careful weighing 
of the many points to be considered. Our pioneer forefathers located their homes 
with a view to the sole requisite of nearness to a water source. They bothered 
not at all about drainage, malaria-laden fogs, open.views, or step-saving plans. 
Consequently, we find many old homesteads in low places near springs, or on the 
hilltops just above them. 

Once the site is chosen, it becomes about the most permanent thing on the 
place. It probably fixes the abiding place of generations of human beings, and 
the silent influence of its conditions and surroundings leaves its mark on the na- 
tures and constitutions of those who pass in procession there. Often, sentiment 
alone perpetuates it as a home, with all its satisfying or distressing qualities. 

if the site offers such natural advantages as will make easy and economical 
the providing of modem conveniences and the many small adjuncts that mean so 
much for the comfort and well-being of the workers, the farm home may secure 
them; but, if a deal of labor and expense, and planning and changing be necessary 
to have them, the family most likely drifts along without them through years of 
accumulated discomfort and weariness of body and soul. If the sunshine and 
cool breezes and beautiful vistas, and gorgeous sunsets just naturally go with the 
site, the farm family have the benefit and inspiration of daily existence under such 
influences; but if they must be secured by some rearrangement of buildings or 
trees, or by some extra expenditure of thought and effort, they are most often 
done without. The far-reaching effect of site conditions makes the choice of a 
location for the farmhouse the prime consideration of the home builder. 

Desirable features of the farmhouse site. The building site should be airy, 
sunny, and well-drained. These ends are best obtained by selecting a high, open 
space, where the sun and air can reach the house. This is as important for the 
lasting quality of the house as for the health of the family. There should be some 
large trees for both shade and beauty; but they should be so situated as not to 
shut out the breezes, and the shade should fall on the yard, rather than on the 
house itself. Direct sunshine on a house is more tolerable in summer than re- 
flected heat from the ground, and is much to be desired m winter. 

One seeming variation from this rule should be a tree to provide after- 
noon shade for a west porch or door. This tree need not be so near the 
house, however, as to violate the general rule laid down. 

A densely wooded yard is dark, 
damp, and moldy, and is often as badly 
in need of ventilation as a shut-up 
house. Trees close up or touching a 
house hold the dampness, and cause the 
roof or walls to rot. 

Another important reason for choos- 
ing a high location is that this makes 
possible good drainage, and secures 
against damp yards, cellars, and 
foundations. So far as climatic condi- 
tions are concerned, the best location 
for a set of buildings is just over the 




Fig. 467. Sunlight is as necessary in the home as in the bams. 
These trees are too thick and too close for either health or comfort. 
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brow of a hill on the south slope. This 
allows more sunshine for the yards and 

""wfT'ff. ®' buildings in winter — a great advantage in 

securing warmth and dryness. The high 
location will get the cool summer breezes, 

Hi 11 11111 ! 'fin arK * tne a * r wm> ^ e purer as well as cooler. 

s%a •TffTTi iVil'iTilflftfyiiiiiuSL A Damp, foggy, cold airsettles in the valleys 
g ~ T an( j J ow S p ts in still weather, and these 

places have fewer hours of sunshine. 
Destructive frosts, too, often form in low 

I-ic. 468. A bare, unadorned building is never a real places, when the Uplands eSCape entirely, 
home. II should have a background, a selling as well as a T . „„ i „U' „a„j +U„+ +U„ U."„U 

pleasing ouiiook. It may be objected that the high points 

are also more exposed to the sweep of winter winds; but if the slope be to the south or 
if there be a slightly higher rise to the north or northwest, this objection does not hold. 
Besides, artificial windbreaks may be provided by planting trees or by judicious 
placing of outbuildings. 

There are many more artificial means of protection against cold than against heat, 
hence we must take advantage of all possible natural elements for keeping buildings 
cool in summer, and warm in winter. The summer is the time of stress for farmer folk, 
the period of greatest demands on their energy and endurance; therefore, the greatest 
care should be taken to provide them with every possible comfort and help for this 
season. In the winter, more of their time and energy is available for the promotion of 
personal ease and comfort. 

A high location necessitates, of course, a climb every time the farmer or his 
helpers come to the house from the fields or from market; and if the bam is on the 
same elevation as the house, all the crops to be stored in it, as well as all building 
materials and general supplies, must be pulled up the grade. This is considered so 
serious a drawback by some farmers — it is not regarded so seriously by the farm wife, 
usually — that they allow it to outweigh all of the advantages of the high site. 

However, on big farms — and it is only such that produce large crops to be stored 
or moved — extensive stock feeding is usually carried on. The feeding should be done 
over various fields for the economical distribution of the manure and for soil building, 
aside from other considerations. Extra storage bams might be erected on a spot having 
the general level of the fields or road, so that a comparatively small amount of hauling 
need be done to the hill bam. 

The high location commands a view of the surrounding country and makes use of 
the subtle influences of beautiful scenery and picturesque surroundings. Often the 
outlook alone would justify the choice of the most elevated spot. The road up to it 
may be rough and steep, but no height is ever attained without its climb. The aesthetic 
phase of the building site does not often receive the attention it deserves. Splendid 
views and inspiring landscapes are permanent features of the estate; their influence is 
a constant force; and they are ever-present sources of pleasure and aids to uplift. 

The homestead on an eminence gathers something of impressiveness and dignity 
from its elevation and commanding position. 



House should be well back from highway.! The 
farmhouse should be well back from the main 
highway, alike for artistic reasons, in order to be 
out of the dust zone, and to secure comfortable 
privacy and seclusion. 

Just how far from the road it will be necessary to 
place the house, to escape the dust, 



will depend upon the- direction of the house from 
the road; for the direction of the prevailing winds 
determine the width of the dust area. For instance, 
a house north of the road needs to be farther back 
than one on the south side, as in most sections of 
this country the prevailing winds are from the 
south. 
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especially in summer — Ijherdusty season. It has been 
estimated that, in order to oe safely away from the 
dust, a house north of a well- traveled highway 
should be set back 40 rods; sdj&Jfe of a well-traveled 
highway, 4 rods; east of the jhigfeway^jfcfcceds; and 
west of the highway, 20 J©as_^Hes,e w "drStances, 
however, except possibly the first, ase» Kat3Ty| great 
enough to meet the demands of the Jj^sj^hifljiscape 
effects. 

The advent of the automobile and its extensive 
use as a means of country travel have widened the 
dust zones and, at the same time, have removed 
some of the social reasons for placing the house 
near the road. The automobile, rural delivery, and 
the telephone have done away with the need of 
having the home so placed as to enable the farmer's 
wife to look up from her work and view the passing 
along the road as a social diversion and as a means 
of keeping informed regarding the movements of 
the neighbors. 

Ample grounds and a private driveway desirable. 
No farmhouse, however beautifully designed, can 
give its best effect or show to its full advantage 
unless surrounded by ample grounds and given a 
setting and background consistent with its style and 
feeling. A farmstead cramped for yard space, and 
pushed up so close to the highway that it seems to 
be straining the division barrier, is fatally lacking in 
beauty, comfort, and sanitation. Nearness to the 
street or road may be advisable or necessary in 
towns; but it is out of place in the country, and out 
of keeping with the character and spirit, of country 
life. The essential quality of the country is openness 
and spacious repose. 

A most attractive arrangement is to have a private 
road from the highway leading to 

Location of the House with 

The house should be near enough to the highway 
to be plainly visible from it, and there should be 
open spaces in the woods allowing a clear view of 
the house from the road and of the road from the 
house. 

Locating the house with reference to the source 
of the water supply is not so important now as 
formerly, except in the'arid or semiarid regions. 
Deep wells, windmills, gasoline engines and 
modern mechanical systems for storing and 
distribution, make it possible to supply adequate 
water for almost any site. Bored wells are 
sometimes a too expensive source of water supply, 
especially in sections where it is necessary to go 
very deep; but, failing other sources, it is possible, 
with proper care and attention, to have anywhere in 
the area of rainfall clean, pure cistern water. 

A rise of ground slightly higher than the house 
site will supply a spot for the storage of water and 
permit the use of the economical 




Fig. 469. The New England colonial type of country house; 
severe, simple, well-proportioned and roomy 



the house through a wooded pasture. Such a 
pasture, with the road winding its way among the 
trees and up the slope to the house beyond, enables 
the place to present to the world a stately and 
prosperous front, and assures a pleasing first 
impression upon visitors and passers-by. This 
approach to the house should be so provided that 
there will be no gates to be opened and closed until 
the one main entrance to the house is passed and 
the barnyard enclosure reached. "The one main 
entrance to the house" is here emphasized, because 
there should be but one public entrance, and the 
approach to it should be the driveway. There should 
not be a front entrance and a side entrance, because 
in the farmhouse the front entrance will not be 
used. Nothing superfluous belongs with the 
farmhouse, not even a front door. The house should 
be so planned as to throw the main entrance in the 
logical relation to the service rooms demanded by 
the conditions of farm life. 

Relation to the Outbuildings 

gravity system of distribution. This rise will serve, 
also, as a windbreak, if in the right direction from 
the house. If, however, this elevation is so great as 
to shut in the house ' site, and cut off a good view, 
it will be more of a drawback than a benefit. 

The building site should not be too near a 
boundary line of the farm; else, conditions beyond 
control are brought almost to the doorstep, and corn 
fields or stockpens'may appear in unpleasant 
proximity. Even an intervening road does not 
always remove this restriction. 

Position of farmstead with relation to the fields. 
On a small farm, the position of the farmstead with 
relation to the fields is not especially important, but 
on a large farm, this item moves far up in the scale. 
The many trips to the fields in the production and 
harvesting of the crops, and the inconvenient 
handling of stock, on a poorly planned farm often 
aggregate in the course of a year miles 
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Fig. 470. The Dutch colonial type is common in Pennsylvania 
and a few other localities, but it is hardly a typical farm style. 

of unnecessary steps and days of wasted time. 
From the sole consideration of the desirability of 
being within the easiest reach of all the fields, the 
farmhouse should be located near the centre of the 
farm. This is not advisable, however, unless the 
public highway pass through the farm; for such a 
location would probably result in a demoralizing 
isolation, instead of in the comfortable privacy 
which should characterize the country home. The 
farmhouse being off the line of general travel, 
visitors would be few, and strangers rarely seen. 

If the relation of the farm to the public road be 
such that the farmstead may be placed near the 
middle of one side, this wall be a most satisfactory 
arrangement, especially if the farm be oblong and 
a longer side takes the home site. It is better to 
have the house in a corner of the farm, even 
though this be a long way from the farthest field, 
than to have it too far from the public road. This 
road is the channel of communication with society 
and the outside world, and this way lie church, 
school, neighbors, and market. Many more 
interests call from this direction than toward the 
fields, and the aggregate of trips out this way far 
exceeds those in any other direction. 

Orchard and garden. The orchard and garden 
should be within easy reach of the house, and their 
location should be part of the original planning of 
the farmstead. The presence of suitable soil and 
exposure for these should be taken into account in 
the choice of the site. Further, an orchard behind or 
at the side of the house supplies an artistic 
landscape feature so effective and pleasing that it 
will cover a multitude of small blemishes; also, 
it .provides the ideal poultry range. 

The house should be so situated with relation to 
the barns as to be out of reach of odors. As a fire 
precaution and for protection from odors and flies, 
it should be on the windward side of the barn, and 
at least 250 feet away from it. To have the house 
and barn near each other saves time and steps for 
the farmer, and adds to convenience in the 'care of 
stock; and this is advisable so far as 



the demands of sanitation and safety from fire 
permit. 

The prevailing summer breezes are from the 
south and southwest; and it seems the wiser to 
relate the buildings with regard to summer 
conditions rather than to those of v/inter, because 
the house is open more to the breezes and, hence, 
is affected more by outside conditions at this time. 
From, this consideration, the barn should be placed 
north or northeast of the house. It is true that the 
yards are drier and cleaner in the summer, and 
there are fewer troublesome odors than in the 
winter, so that a position south of the house is not 
so objectionable, if other considerations make it 
desirable. The distance from the house, more than 
the direction, will control the odor and fly 
menaces. 

Barnyards and outbuildings. A more important 
point for consideration here is that the outlook 
from the house shall not be over the barnyards. As 
most houses are planned with the living rooms on 
the south and east, the location of the barns north 
or west of the house would be best for this 
particular object. However, modifying conditions 
may be brought in, whatever the relation of house 
and barn. The barnyards may be put north of the 
barns, if it is desired to put the bam north of the 
house; and the north fences of the yards may be so 
constructed as to serve as shields from cold winds, 
though this is not the most desirable arrangement 
for the comfort of the stock. Proper planting of 
judiciously selected shrubbery will effectively 
screen the barn from the house and still not 
interfere with the enjoyment of the distant view in 
that direction. A combination of a water tower and 
garage may also accomplish this end. 

The dwelling should dominate the group of farm 
buildings. It should stand in the foreground, with 
the outbuildings grouped back of it in such a way 
as to give it support and prominence, at the same 
time conveying the impression of the proper 
relation of each building to the others and 
emphasizing the general unity. The outbuildings 
should be grouped, not scattered about 
promiscuously giving in the latter case the 
impression of a little town without order or system 
in its layout. The offense, to the sensitive eye, 
given by numerous buildings dotted in disorder 
around a house, is similar to that produced by 
shrubs and flower beds peppered over a lawn. No 
building except the house should stand out with 
distinct emphasis from the group effect. The same 
materials should be used, and the same general 
architectural design and system of roof lines 
should be followed in all the buildings, to secure 
the best artistic results. 

The outbuildings should be grouped away from 
the windward side of the house, to reduce the fire 
hazard, if this can be accomplished without 
sacrificing too many other 
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important requirements. All of these buildings, 
except the barns and poultry houses, should be near 
the dwelling; in fact, they should be incorporated in 
its general plan, and should connect with it by 
sheltered and paved or floored passages. The 
housewife should be able to reach all of her 
supplies and carry on all of her domestic activities 
without the need of exposure to the weather in 
either summer or winter. To make this possible, the 
laundry, the smokehouse, the fuel storage room, the 
general storeroom, and the well should be 
connected with the house. 

This arrangement, of course, increases the fire 
hazard somewhat, though not greatly, as the barn is 
not in the group, and the passages leading to the 
outbuildings may be of flimsy construction, quickly 
removable in case of fire. 

Have trees about the house. No country building 
site should be devoid of trees. If possible, a site for 
the farmhouse should be chosen having some large 
native trees; but, if this cannot be done, a few of a 
quick-growing variety should be planted and 
carefully guarded. Comfortable, shady spots in the 
yard will invite to the outdoor performance of many 
tasks usually done inside, and every means of 
encouraging outdoor living should be utilized. 

A tree so placed as to shield the dining porch 
from the direct rays of the morning sun will add to 
the comfort of the breakfast hour. Also a tree to the 
west of the house, to protect a porch or door from 
the glaring after- 




Fig. 471. Either dressed or field stone set in mortar combines 
well with wood trim and gives a warm, attractive, durable 
structure. 



noon sun, is an invaluable adjunct. The general 
location of trees should be away from the house, 
and there should be abundant openings between 
them, to allow full benefit of the distant views. A 
spreading, stately tree in intimate sheltering 
relation to the house provides an adequate and 
pleasing decorative feature, enhancing the architec- 
ture, and adding to the home character of the 
group. Heavily wooded areas serve well as 
landscape features and as wind and storm screens; 
but they should be in distant relation to the house, 
else they will shut it in too much. They also harbor 
animals which prey upon the poultry and young 
stock of the farm and are obnoxious in many ways. 
Trees about the house should not be allowed to cut 
off a fine view nor make a break in a charming 
vista. They should serve merely as frames for the 
pictures of the landscape. 



Design of the House and Site Intimately Related 

There is such an intimate relation between the design of the farmhouse and the site 
upon which it is to be placed that each should be selected with the other in mind. If 
one's choice is fixed upon a particular type of house, he must look about for a suitable 
site; if the site is already selected A then it is the task of the designer to evolve a building 
in harmony with the location. 

The latter is much the more usual process and the wiser one, for the design of the 
building is not nearly so important as a successful house. To be successful, it must be 
comfortable, convenient, and satisfying to the eye; it must meet the demands of the 
particular purpose of its construction; and it must fill its part of the requirement for a 
beautiful whole. 

No ugly house is a success. Beauty is not expensive; it does not add to the cost of 
houses. It is a by-product of simplicity and efficiency in design and construction. It is 
often given away and ugliness bought. Beauty does not mean ornateness or pretension, 
nor is it a matter of elaboration. On the contrary, it is obtained for the farmhouse by 
simplicity of line and composition, structural honesty, harmony with its surroundings, 
and adaptability to its specific uses. "The line of beauty is the line of perfect efficiency." 

The farmhouse is an all-year home, and it must be designed with definite regard to 
climatic conditions. Large porches, open passageways, and many provisions for outdoor 
living should go with houses for warm, mild climates. More compact designs, 
emphasizing arrangements for conserving warmth, such as put- 
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m A Taofvmtwcr fin£ chimneys and fireplaces on interior 

,J1 walls, vestibuled entrances, and fewer 

norches, are suitable for cold, windy 

locations. 

The design of the farmhouse must 
be made with a view to economical and 
simple construction. The cost must be 
kept low; and this may be best ac- 
complished by eliminating useless dec- 
fig. 472. a farmhouse designed for southern con- oration and such featui 6a a. A 
towers and 

d it ions. The abundant windows, overhanging eaves SWell ends, and jlg-SaW WOrk 101 the and interior 
ventilating system afford valued protection , 



against severe summer heat. COOllCeS, porches, and railings. Oiten 

the building is done by the country 
carpenter, assisted by the farmer and unskilled farm labor. Fancy features, involving 
complicated carpentering, must be omitted for this reason as well as for economy and 
good looks. The house should be so designed as to have no angles and comers and 
cubbyholes wasting space and material and labor. Restricting the plan mostly to square 
spaces and rectangular effects will make this much easier. 

Features which the design should include. The design of the farmhouse should 
include features especially favorable to outdoor living. It should be characterized by 
generously proportioned porches, suitable for use as a dining room or a living room, or 
the two combined. Sleeping porches also, will add much to the health and comfort of 
the family. The two-story porch of southern houses is a most pleasing feature for mild 
climates, as it provides delightful outdoor sitting rooms and bedrooms. Also, an open 
passageway leading to the "summer kitchen," when screened against flies, makes a 
pleasant summer dining room or living porch. 

The farmhouse design should keep to simple roof areas, as the more valleys and 
hips there are, the more leaks there are liable to be. The steeper the roof slope, the 
better the drainage and, consequently, the more lasting the roof. Roof areas exposed to 
the north last longer than those to the south, hence for durability irregular roofs should 
have their long slopes and greater areas to the north. 

A house should be typical of the life of the people who live in it; hence, the 
farmhouse should be unpretentious, and devoid of "fussy" features. The farmhouse is 
not the house of the country place, nor the suburban home of the city worker, nor the 
summer cottage for vacation time only; and it cannot be properly designed or planned 
in keeping with the requirements of any of these, though all are houses in the country. 

In size and general outline, the farmhouse should be impressive enough to har- 
monize with the importance of the estate. It should be large enough to provide 
everyday comforts for all the members of the family, and should include reserve 
accommodations for times of extra demand. It should include a spare room, because 
the traditional hospitality of the farm home should not be lost, and the comfort of the 
family should not need to be disturbed every time there is an overnight visitor. _ The 
house should not be made large simply to look imposing, and it should not include 
rooms and features not demanded in an ordinary year's exigencies. Too large a house 
puts the investment out of proportion to the farm value, and ties up capital in useless 
buildings; but, on the other hand, there should be no suggestion of niggardliness about 
the farm home. Generous provisions for comfort, but nothing superfluous or wasteful, 
should mark the farmhouse plan. 

Proportional cost of farmhouse. The proper proportion between the amount to be put 
into the farmhouse and the total farm investment, or the relation of the 
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cost afwthe housa, tojhe farm income, is a very difficult problem. It involves the 
personaT^'fe^mg^i^^tastes of each fanner regarding the quality and appearance 
of Ms^B|e;^jE^^^|^^|^over, the actual monetary return from the in- 
\es&^^^0^^^^^^^^^0^^^c conveniences, while a very real thing, will 
not l^^l^^^C^M^i^^^^^capital put into other equipment. This is be- 
caj^^j^^]^B^^^^Wi'0^^^fM a home cannot be measured in dollars and 
Ce ^ ^^ ou fe'r^ ^ ^^'^^ ^ as ^ een f oun( i, in a majority of cases, 

■^W^^^^^S^fei^^^^^ farmhouse should be simple and dignified. 
It should be set in neat, well-kept surroundings and guarded from neglect and 
misuse. 

The design should not be too severe and inflexible; else, it will be out of keep- 
ing with the character of the country. The farmhouse should have stateliness 
without austerity, dignity without rigidity. It may well be of the rambling style, 
to secure light and air for all the rooms, as space is plentiful and the outlook open 
in all directions. Indeed, the unrivaled advantage in locating and designing the 
farmhouse is ampleness of space and unblocked outlook. 

General Principles Governing the Selection of the Style of House 

Some broad principles may be laid down governing the style of houses suitable 
for certain sites; but this is a bit dangerous, because some striking peculiarity of a 
site may so dominate it as to reverse the usual laws, and any attempt to apply 
general rules without a thorough comprehension of modifying conditions may 
bring quite the opposite result from that intended. 

Farmhouses should be two-storied. In general, however, farmhouses should 
be 2-storied, or should have tall, steep gables, or long, sloping roofs or, in some 
way, present long, vertical lines. Such lines blend with the effects of trees and 
hills. A low, flat house in a rolling, hilly country appears dwarfed and squatty 
by contrast with the dimensions of the hills and the massive, towering effectof 
tall trees. Clearly, a simple, flat bungalow is not suited to crown a stately hill- 
top. 

On the plains, the same law of emphasizing the natural lines of the landscape 
holds; so that here architectural features should be handled so as to produce hori- 
zontal lines. That is, roof areas should be long horizontally and not be broken 
by dormers; windows may be grouped; and even the manner of using the wall ma- 
terial, whether wood or masonry, may contribute to the horizontal effect. A 
house may very well be 2-storied without conflicting with this 

requirement, and the rambling house may very easily be 
handled so as not to violate the need for vertical effects in the 
broken country. 

It must not be assumed, of course, that in the effort to 
bring out a general artistic effect, all of the outstanding lines 

of a group should be vertical 
or horizontal; for, quite to 
the contrary, there should 
always be a minor note of 
vertical lines to balance a 
mass of horizontal ones, or 
just the reverse. The flowing, 
sweeping lines of plain and 
prairie need the balance pro- 

Fig. 473. The Spanish Mission type of architecture is well suited to, hy the 'DemendicularS 

and has been largely adapted for, farm conditions in the and sections ./ I i 
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of trees 



hills, in general parallel with 
and horizon lines, give the 
balance to the up-and-down 



towers, or wi n d m ills. T h e b 

ase 

lines of 
the sky 
needed 
effect. 

The horizon line of the landscape 
should serve as a guide to the sky line 
of the house, so that the general roof 
lines and contours simulate those of 
the surroundings. It is best, however, 
to attempt only the simple and obvious 
in roof lines unless the services of a 
competent architect are employed. 
The roof presents the most delicate 
problem for the artistic power of the architect, and its successful handling requires 
the exercise of his rarest skill and ingenuity. It is literally and figuratively 

trip nrnwnira rirliipwmpnt nf trip pnmnlptp nrtictin wrirdp 



Fic. 474. The so-called half-timber construction on a basis of 
stone or cement is of English origin but is being widely used in 
this country. 



Architectural Styles 



The Colonial. There have been developed in the 
different sections of the country characteristic 
designs of dwellings, each having qualities of 
especial appropriateness to its native section. Each 
in some subtle way is an expression of the 
civilization and home spirit of its community. 

The austere, inflexible New England Colonial 
style is a very difficult one to adapt to the needs of 
varying farm conditions throughout the country. 
The more graceful and gracious Southern 
Colonial, with its curving porticoes and stately 
columns, while a shade more adaptable than the 
New England Colonial, is impractical because of 
size and arrangement for any but a very few farm 
homes. The Spanish Mission style of southern 
California is distinctly local, though very 
charming where the climate and landscape make it 
suitable. 

The Dutch Colonial style is a very successful 
modification of the New England Colonial. It is a 
cottage type of architecture for a 2- story house. 
The cottage effect is obtained by extending the 
roof down to the usual height for a 1 -story 
building. The height necessary for the second- 
story ^fiUjgl is obtained by using the gambrel, or 
roof, or by employing long dormers 
rough a single pitch from ridge to 
^tached dormers only should be used 
brel roof. 

beautiful domestic style, and, as 
plan and design than the 
it is adaptable to a wider 
Tljg.. balancing of 
iafjjfontaes this type 





ones for farm use. Their roof systems are easily 
adaptable to all outbuildings; and both types havea 
brooding, homey air, coupled with the impression 
of complacent self- sufficiency, typifying some of 
the finest qualities of country life. 

The half-timber style.] The half-timber house is 
among the best styles of architecture for farm use. 
Perhaps no style better meets the demands for 
flexibility in farmhouses than this one. Half-timber 
work to-day only simulates the original method of 
construction given this name. In England, where 
the style originated many generations ago, the 
walls were constructed with timbers — some 
upright for supports, and some inclined for braces 
— and the spaces between these were filled with 
masonry. As now built, halftimber work consists, 
in part, of stucco walls paneled with boards. In a 
sense, this is a sham; but the varying fine effects, 
which may be produced by skilful handling of the 
timbering, blend with so many varying landscape 
conditions that the style has a value by which it 
persists in spite of this drawback. When only 
vertical paneling is introduced, the type should not 
be used on treeless plains. 

This style is wholly free from the restrictions as 
to symmetry and spacing which control the 
construction of the Colonial types. In these, the 
floor plans are made to conform to the windows 
and the gables and the entrance. The front door is 
exactly centred; all of the windows are of exactly 
the same size, and are exactly spaced with relation 
to the dpor and one another. In the half-timber 
ouse, me floor plan can be developed with sole 
' '^convenience and comfort; the chimneys 
aced where most needed; the windows 
h or low, large or small, grouped or scat 
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ow is not the cheapest type of house to build; but it is 
~:s in admirably with the needs and conditions on many 

he money saved by using piers instead 

modifications without giving up its 
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desirable^&atureibfuch as'SiiPlow slop 
extended cornice, and the wide veranda. It offers 
better opportunity for individuality than the more 
ced styles of architecture. Its broad 
to many kinds of building, sites eases 
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be provided. Confining it within the space of its 

origin for even a few minutes, until help arrives, 
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sistance to cold and heat, duspotHofl efiil]ieitfi©oJidbihtriihiAlsbpu& Hdah^er Ssomeftret 
is greater in the country, becdibiserieE iteolaeM infthsrmifl^mghfenitjyies. Construc- 
tion features designed to withstaMdfejse^ymhariHE^ 

walls of the upper story, protects the side walls from rain and the wear of the 
elements, and (c^atrutttioinofjfen^ Egnpihdsiscar the house. 

Ample guttering, properly put on and screened, in connection with the wide 
cornggc$s!sjse§§f¥>i©f ffieSOfrBiFiHg^aigoift W'fesf tk&<$apV$m§§, #i%)^tejfacl%ad_, 
fi©M^Wit# 1 fiBr ( }fefi§©l^oM a ^. s hourd be employed. The farmer can ill afford to pay the 

lab(©o^^lfeSib1i}f W rie^%SWif §oaMcf %rfi^Si§S myM)Pmnsm\mM, tfi§Qiec%sbjy 
mzg^oipVffifefSg 4lfegkcfetwmt ^eaggfcM 1 ^feaitr^^fflenmftafiaf ife 
pWM&us gases from an untrapped drainpipe and sewer is more exposed to disease than 
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iMtar)Pn^f^ of the requirements of a sanitary 

equipment and a rigid adherence to these demands, are necessary for the installing of a 
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as to prevent transmission 
during winter and from 
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made so 
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This is 
j M both 
saving in 

the walls of north, northeast, and northwest roo 

which, withov. 
10 to 20 per 
"Windows 

glazing. The amounts of heat that are transmitted 
through windows that are single and those that 
are double-glazed have been computed and found 
to be as 10 is to 6. At least, the north and west 
windows of much-used rooms might be economically 
double-glazed. 

Good ventilation must be provided. Farm- 
houses are notorious for being poorly ventilated. 
Paradoxical as it may seem, it is regrettably true 
that fewer farm dwellings have a constant supply 
of fresh air in them than any other class of homes. 
Where there are open fires, and the walls, win- 
dows, and doors are especially favorable for air leakage, a reasonable supply of 
fresh air gains entrance in spite of utter disregard of provisions for ventilation. 
Some system for bringing in fresh air from the outside and allowing the escape of 
the foul air from the inside should be provided as an adjunct to the heating sys- 
tem of the house. The great number of cases of tuberculosis in farm families 
attests the fact that the outdoor occupations of country life do not obviate the 
need of good ventilation in the house. - 

Attic ventilation will make the house cooler. The circulation of air between the 
roof and the ceiling carries away some of the heat. Ventilators in the roof and in the 
soffit of the cornice should be provided for this. Also, there should be openings in the 
foundation to secure free circulation of air under the house, to prevent damp, moldy 
floors, and decay of the floor joists. Dampness, darkness, and stagnant air provide the 
most favorable conditions for dry-rot. 



Fig. 479. Unsafe roof and chimney 
construction is worse than interior 
carelessness simply because its conse- 
quences are harder to fight. Keep rafters 
away from the bricKS and everything in 
good repair. 



Choice of Material 



The choice of material for the building of the farmhouse will be largely affected by 
local conditions. In building it is always best — from considerations of both beauty and 
economy — to use native materials. 



Wood. Wood is by far the most generally used 
material for farmhouses. It is more widely 
distributed naturally than any other material; it is 
easier and cheaper to transport; it is more pliable 
and adaptable to various forms and uses; and, 
consequently, it is more easily handled, and its 
successful use does not require so much skill and 
training as other materials on the part of workmen. 
Wood lends itself to certain artistic effects which_ 
are difficult to obtain with other material, and the 
designing of a wooden building suitable for a 
dwelling is not quite 



so delicate a task as that of adapting masonry 
materials to this end. All of these things combine 
to make the wooden house the cheapest, for the 
same grade of workmanship, finish, and structural 
excellence. 

On the other hand, wooden houses are less 
durable than those of brick or stone or concrete. 
Still the wooden house is not necessarily short- 
lived. Many may be found in this country to-day 
which have been standing for more than a century, 
and some for more than double that time. With 
propersized framing timbers, put together with due 
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regard to strains and stresses, wooden houses of 
great strength and endurance may be constructed. 
Indeed, a well-constructed timber house will be 
more lasting and satisfactory than a poorly 
constructed one of masonry. 

Because wood is the simplest of all building 
materials to handle and adjust to the needs of 
construction, skillful and careful woodworkers are 
more plentiful and less expensive than good 
masons. For cheap and medium-priced houses, 
wood is to be recommended. 

The most serious objection to wood as a building 
material is danger of destruction by fire. In spite of 
every precaution and safeguard, this is always a 
menace. While it may be reduced, it cannot be 
removed — at least, not until fireproofing processes 
have become further perfected. 

The necessity for painting, or in some way 
weatherproofing, is another disadvantage of wooden 
buildings. This is an expensive item and one that 
needs attention every few years. In some climates, 
wooden buildings so soon become shabby and worn 
in appearance, and require such constant attention 
to keep them looking well, that it is hardly desirable 
to use them. 

The cost of a wooden house is subject to greater 
variation than that of one of any other material, 
because of the possibilities for greater variation in 
the quality of its construction. It may be either a 
flimsy, inferior affair or a very valuable, high-grade 
structure. There is a smaller range of quality in 
masonry than in wood construction. 

Where local materials can be used to a large 
extent, and the rough, heavy work, such as hauling 
and excavating, can be done with farm labor at 
farm-labor prices, the cost may be much reduced. 
Framing lumber from country sawmills will cost 
only about half as much as the ordinary town 
lumber markets demand. It is possible, where the 
farmer superintends and manages the entire job 
himself, to build a frame house at a cost of about 
$300 a room, or from 8 to 10 cents a cubic foot of 
inclosed space. This gives a well-built, plain house 
with medium-sized rooms, having all of the 
accessories needed for comfortable living, but 
devoid of unusual or fancy features. It includes 
shingle roof, good cornice, sash weights, and 
window blinds. A slate or metal roof -wall add one- 
fourth of a cent per cubic foot to the cost. 

Brick. Brick comes next to wood as a widely 
used material for country houses. At least, this was 
formerly the case; but stucco is now rapidly moving 
up in popularity. Brick is more costly than wood or 
stucco. It makes a durable, substantial building, 
warm in winter and cool in summer. In proper 
construction, it will meet most satisfactorily all of 
the requirements for a superior home. If well 
designed, it is suitable for 



almost any style of house, whether bungalow, 
Colonial or in combination with half-timber or 
stucco. A brick dwelling has an air of permanence 
and substantiality, putting it in especial harmony 
with country homestead conditions. It has greater 
distinction than a wooden house designed and built 
with the same care and skill. It is also suited to a 
wide range of climatic and landscape conditions. It 
is especially beautiful in sections where there is 
much foliage and many rolling grassy slopes, the 
constrast of brick with the richness of evergreens in 
the landscape being most pleasing. 

The upkeep cost of a brick house is small. Such a 
house does not require painting and it is not easily 
susceptible to the wear of the elements. It does not 
require either weatherproofing or fireproofing. If 
given a slate or tile roof, it is practically fireproof 
from the outside. 

In common with all ordinary masonry dwellings, 
the walls of the brick house should have a damp- 
proof course, above the ground line and below the 
floor joists, to intercept the rise of ground water, 
which, without this impervious layer, will rise to a 
height of several feet above the ground. There 
should also be one or more air spaces in the walls, 
to prevent the water absorbed by the masonry from 
penetrating to the walls and plastering. It is better if 
this space be near the outside of the wall, behind a 
veneer of masonry, as this will, prevent the rain 
water from penetrating the greater depth of the 
wall. 

The costliness of the brick house is the greatest 
obstacle to the use of brick as a building material 
for the farmhouse. The labor cost for construction 
is greater than for wood; and, if the brick must be 
transported, even a short distance, the freight 
charges soon amount to more than the cost of the 
brick. If local brick is available, _ however, this 
objection is overcome. Brick farm dwellings will 
cost from 2 to 3 cents more per cubic foot than 
wooden ones. The brick- 




Fig. 480. First-floor plan of a set awarded first prize in a 
practical farmhouse contest conducted by the Iowa Agricultural 
College. 1, Built-in table cupboards and bins below; 2, wheel 
table; 3, iceless refrigerator; 4, wash basin; 5, chimney; 6, clothes 
chute, second floor to cellar; 7, toilet, screened. For second floor 
and cellar plans see figs. 481 and 48P 




I'ig. 481. Second-door: plan of farmhouse shown in Fig. 480. 
A sleeping porch could easily be built outside the bedrooms. 2 is 
a linen closet. The chute (6) saves carrying soiled clothes to the 
cellar. 



coated house has many of the merits of the all- 
brick one, and costs slightly less. However, the fire 
hazard is increased somewhat in this type of 
house. 

Stucco. Stucco is a most satisfactory building 
material for dwelling houses and is fast becoming 
very popular. It is well suited to the farmhouse, 
because its cost is moderate; it is as nearly 
fireproof as brick or stone; it is warm in winter and 
cool in summer; and it is adaptable for use in all 
farm buildings, making a pleasing, harmonious 
farm group. 

A stucco house is but little more expensive than 
a wooden one, especially if constructed with the 
outside plastering on metal lath attached ' directly 
to the studding, thus omitting the wooden and 
paper sheathing used in frame houses. In this 
method, before the interior lath is put on, the 
outside wall is back-plastered, which makes it 
about an inch and a half thick and completely in- 
closes the metal lath. This gives a very rigid 
construction, and effectively braces the framework 
of the house. A more expensive construction is to 
put the usual sheathing on the studding and to use 
the stucco covering merely in place of the 
weatherboarding. Many authorities consider this 
an unnecessary expense, as the stucco wall is 
entirely efficient without it, and there is no 
practical reason for its use. 

In some sections, the stucco house will cost no 
more than the wooden one. Where the metal lath is 
used for both inside and outside plastering, giving 
a permanent construction, it is found that the 
increased cost over the wooden house is only 
about 3 per cent. This addition would be more than 
consumed in an extra coat of paint for the wooden 
house. Sand and gravel for the concrete and 
stuccowork may often be obtained near at hand, 
and at no cost_ except for hauling. If the materials 
used in the stucco house are up to standard 
specifications, and the work is of good grade, the 
upkeep cost of the house is very small. 

Stucco is a most responsive material and is 
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readily adaptable to any architectural design. It is 
suitable for large houses or for small ones, for very 
simple ones or for those of a more massive, and 
pretentious character. It combines well with other 
building materials; it is_ susceptible of many 
different finishes, and it can be varied as to color 
and texture so as to obtain any desired result. 

Stucco houses are suited to a wide range of 
landscape conditions. The possibilities for many 
color combinations in their development fit them 
for particularly beautiful results among the hazy 
pinks, purples, and grays of the western mountains 
and plains. Fittingly designed and properly 
constructed, they are attractive in any 
surroundings, and they have a dignity and reserve 
found in few other houses. They age gracefully, 
taking on with time a mellowness of tone which 
adds to their charm. 

Stucco over hollow tile makes a satisfactory and 
durable construction, but is somewhat more 
expensive than plaster over wooden framing. 
These hollow blocks provide an air space in the 
walls, which helps to make the house less 
susceptible to outside changes in temperature. 
They are also of some benefit in preventing the 
passage of moisture through the walls; but they do 
not entirely obviate this difficulty, as they are 
popularly supposed to do. The method of 
manufacturing such blocks makes it necessary to 
use a smaller amount of water than is required for 
maximum density, and, as a result, the blocks are 
very porous. 

Concrete and stucco are especially suitable for 
porch construction. Since porch floors, supporting 
walls, and steps are subjected to great exposure to 
weather, they should be of permanent construction. 
Materials particularly satisfactory in porch design 
and building have an added value for farmhouse 
use. 

Stucco is also effectively used in remodeling 
farmhouses. This is done by what is called 
"overcoating," or simply applying a stucco finish 
over the old walls. This may be put on over the old 
weatherboarding, or the old covering may be 
removed and the metal lath applied to the 
sheathing or studding. This is an economical and 
satisfactory method of making a new house out of 
an old one. With the framework of the house in 
good condition, the result will be a building 
attractive in appearance and having all the 
essential qualities of an original stucco house. This 
method of remodeling eliminates the cost of 
painting and outside repairs. 

Stone. The expense of construction with stone is 
so great as to be prohibitive of the use of that 
building material for farmhouses, if the cost of the 
house is to be kept within its proper proportion to 
the total farm investment. Even with the stone at 
hand, the expense of quarrying and dressing it, 
combined with the slower and more difficult 
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construction required, will make the total -cost below that of an entirely brick house, building cost about 
25 per cent above that Brick and stone combine well, but make an for a wooden house. Field_ stones 

imbedded expensive building. Brick and stucco give a in cement make a substantial wall construe- 

good combination, and are hardly more tion, cheaper than dressed stone. However, 
expensive than brick and timber, there are only occasional localities and con- 
Recoating with brick for the lower story ditions where this can be used. It is pictur- 
and with stucco or half-timber for the upper esque in effect, and demands special designing 
one is quite practical, and the results are good and combinations with other materials. It 
artistically. Brick and shingles, hollow tile cannot be considered a standard or typical 

and shingles, stucco and shingles are Cornwall material. _ 
binations often found. They are all satis- Combinations of materials. Two or more 
factory, and the determining factor of their of the various building materials may be 
choice should be local conditions affecting advantageously employed in the same house, 
the supply of material or labor, or personal These combinations may be dictated by the 
preference as to appearance. Combinations architectural effect desired, by the outlay 
including shingles are especially good for permitted, or by the available supply of 
Dutch Colonial designs, as in these the second- the different sorts of material. Brick com- 
story walls are really roof surfaces. Different bines so well that it is nearly always found 
materials should be combined only in large where more than one medium is used. Brick 
or medium-sized houses, as the dividing lines and wood form a very acceptable combi- 
break up the surface areas and decrease the nation, where it is necessary to keep the 

apparent size. 

Things to Remember in Planning the Farmhouse 

The plan of the farmhouse must be based upon the daily program of the farm family. 
This differs in many essential points from that of town or city dwellers, and the 
differences should be kept constantly in mind in planning the farmhouse and its 
accessories. The demands made upon- the time and energy of the members of the farm 
household are controlling factors in fixing their mode of living and in determining the 
material needs of their home arrangements. The chief business of fanner folk is work; 
and this usually injects itself, in some form or other, into all the hours of the day. The 
house is an all-day workshop. The country housewife cannot separate her hours of 
domestic duties from those given to social exactions or devoted to recreation and 
culture, as can the town woman. These all go along intermingled through the entire day. 
For this reason, the parts of her house devoted to these ends cannot be distinctly defined 
and set apart, as in the town house. 

Consider the housewife. The plan of the farmhouse should look to such ar- 
rangements as will enable the housewife to meet the varied demands upon her with the 
least expenditure of time and energy. Very often the entire work of a farmhouse 
establishment falls upon one woman; if she have help at all, it is but occasional and 
meager. Only the most complete equipment and the most skillful arrangement of 
conveniences will make it possible for one woman to carry all of this and successfully 
meet all of the demands upon her vitality, strength, and resourcefulness. The plan of the 
farmhouse should be drawn to this particular end. 

The numerous tasks and duties of the country housewife consume so much the 
larger part of her time and powers that, for her, the usual proportion between work and 
social pleasures for women is reversed, and so, also, is the relative importance of the 
living and service parts of her house. Her parlor is for occasional use only; her kitchen 
is the centre of her activities, and is usually occupied from dawn till dark. The house 
arrangement should be compact, wjth few halls and passageways, to save her steps and 
to enable her to carry on, or oversee, activities in different rooms at the same time. She 
may drop down in an inviting rocker in the living room and read the paper while 
waiting for the men to come from the fields for dinner, if the living room and kitchen 
adjoin, enabling her to keep an eye on dinner while waiting. 
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Fig. 482. The farmhouse with plenty ofrporcbTspace offers exceptional 
advantages, both in summer when the porches may be screened and in winter 
when they may be glassed in. 



Use porches as much as possible. The farmhouse should be so planned that 
the family may live more on porches than in closed rooms. Every farmhouse 
should have a dining porch and provisions for outdoor sleeping. The dining 
porch, of course, must be screened against flies; and this vail also shut out the 
dogs, cats, and chickens. This porch will, probably, very soon become the living 
porch, also. Many farmers, in planning their houses, omit porches because of the 
expense. It is true that the cost of a porch is about that of a room; but the ser- 
vice and benefit derived from a porch is not equaled by that of any room except 

the kitchen. The porch, fit- 
II ^';-^a.- v . i( | j[\ \^f it ted with hinged or removable 

sash to be used in cold 
weather, makes a comfortable 
and most attractive living 
room in all but very severe 
weather. With large inclosed 
porches, some rooms may be 
omitted or reduced in size, so 
that the porch need not really 
add much to cost of the house. 
The porch extending from 
the house and exposed on 3 
sides gets more of the sum- 
mer breezes than the built-in 
kind; but it costs more, and 
is less serviceable in protecting against rain and wind and sun. 

The recessed porch between two extensions of the house, or the inclosed one 
which is made an integral part of the house plan, affords all of the delights of outdoor 
living without the exposure to wind, sun, and insects accompanying the use of the 
open porch. 

The farmhouse should be completely and effectively screened against flies. This is 
more important for the country house than for any other, if there can be comparative 
degrees in anything so imperative. The preparation and handling of food is going on so 
much of the time in the farmhouse, and occupies such a large and important place in 
the labor program, that flies are attracted in unusual numbers, so that screening is 
particularly necessary here. Indeed, the dining porch is utterly impractical unless 
effectively screened. If the only entrance to this porch be from the inside, the exclusion 
of flies will usually be more complete. Such an arrangement might work greater 
inconvenience in other ways, however. 

Relation and Equipment of the Different Parts of the House 

Because the social life of the farm family is so largely dependent upon its own 
members, and because home influences and conditions mean so much more for 
country children than for those who have the varied associations and opportunities of 
town life, all of the arrangements of the farmhouse should be conducive to easy 
sociability. They should provide constant conditions favorable to the natural injection 
of this spirit into whatever is doing about the home. The different parts of the house 
should be so related and equipped as to invite to pleasant companionship, and to offer, 
naturally, in the day's routine, the pleasures'and comforts of a genuine home life. 

The living room. There should be a the general lines of passage to the other parts large, airy living 
room 'with an open fire, of the house. A very desirable arrangement This room should be centrally 
located and on is to have the other downstairs rooms open- 
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ing from this general room. The members of the 
farm family are usually tired at night, and they will 
not go out of their way to find sociability or 
diversion, but, if these are at hand, their benefits are 
reaped without extra exertion. This room, if 
sufficiently large, may well be a combination living 
and dining room. This arrangement, too, avoids the 
expense of a partition wall, saves steps for the 
housewife, and provides pleasant surroundings for 
the family meals. It is especially practical in 
connection with a dining porch, because the porch 
will be in use during the season when there may be 
many farm hands to be fed. 

It may be objected- that it will be difficult to 
keep this room clean on account of so much passing 
through it and because of its many uses. It certainly 
will entail no more work to get rid of dirt from 1 
room than to clear away the same amount scattered 
over 2 or 3. Besides, the point of attack for indoor 
cleanliness is outside the house. If there are walks 
about the doors and yards, and provisions for 
cleaning muddy or dusty shoes and clothing 
outside, or for leaving them in an anteroom, no 
great amount of dirt need be brought into the house. 

A very satisfactory arrangement is to have a 
small parlor, or annex, opening into the living room 
by double doors, so that the two may be thrown 
together, when necessary. This will supply the 
reserve accommodations, ready and near at hand, 
for use on more ceremonious occasions, or when 
more room is needed. This will also be a comfort to 
the housewife; for the room can easily be kept clean 
and in order and ready for the chance visitor. It will 
also make possible a desirable degree of privacy in 
the entertainment of visitors or among the members 
of the family. This latter is a much neglected 
provision in country homes; too often it seems 
impossible to have converse with the farmer, or 
with any of the household, except in the presence of 
the hired man and of every member of the family. 

The general living room should not be a 
bedroom: the quality of both is lost by this 
arrangement. Inconvenience and discomfort result, 
and the real centre of the home-life influences is 
destroyed. 

The living-room-dining-room combination is a 
very satisfactory one for the farmhome, but the 
dining-room-kitchen combination is one to be 
unreservedly condemned. The only 
recommendation that the latter ever had was that it 
saved the housewife some steps. If the dining room 
opens directly into the kitchen, there is really very 
little to this claim, especially as the kitchen must be 
larger, to be used this way. Besides, the strength 
exerted by the housewife outside of the kitchen, to 
the end of maintaining dining quarters for her 
family, cannot be better used. Economy of labor 
should be applied to some of the less important 
demands upon her. 



All meals should be eaten in attractive, con- 
genial, uplifting surroundings, for we seem to feed 
our souls as we do our bodies. The atmosphere in 
which we take bodily nourishment supplies at the 
same time in some subtle way, a food element for 
our spirits; and its quality goes to the essence of 
our natures. Kitchens at best are cluttered and 
unsightly after the preparation of a meal, and at no 
time does the equipment present an inspiring or 
restful appearance. In the summer time, the kitchen 
is the hottest and most uncomfortable place about 
the house, and the family should not be asked to 
take their meals there. 

The breakfast alcove. When there is no help and 
the family is small, the breakfast alcove, flooded 
with the morning sun, is a pleasing and labor- 
saving addition. This is especially convenient for 
winter use, when 




Fig. 483. A sunny breakfast porch is a boon for the family the 
year 'round, and an added benefit in harvest time when extra 
hands are boarded. 



coziness and warmth are at a premium. It may 
become quite comfortably warm, from the kitchen 
range, before the fire is well started in the dining 
room. 

The stairways. The stairway should go up from 
the living room or from a front hall. There should 
be a separate back stairway, or a short flight 
leading to a landing of the front stairs, so that 
access to the upper story may be had from the back 
part of the house without infringing upon the 
privacy of the front rooms. The need of this is 
evident when we consider that the farmhouse must 
often accommodate the family, visitors, and the 
hired help all at the same time. The cost of stairs is 
not great enough to weigh against the convenience 
of having them where needed. A very good flight 
of stairs may be had for $100, and simpler ones 
may run as low as $50. Box stairs for cellar or 
garret need not cost over $20 or $25. 

The right construction of the stairway is a very 
important matter but one very often 
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disregarded. The stairs are often made to 
fit into a certain space instead of an adequate 
:;pace being provided for hygienic stairs. 
There is, so to say, but the fraction of an 
inch in difference between an easy stairway 
and a difficult one. Stair-climbing even at 
its easiest, is hard physical exercise and very 
wearing on women. The steep stairs of many 
small houses are responsible for countless cases 
of illness. 

The height of the step on all proper stairs 
is about 7 inches; it may vary an eighth of 
an inch, but not much more. The tread, 
710l counting the nosing, is exactly 10b inches 
broad; that is, the notch on the horse is this 
size. This is the best possible stair propor- 
tion for the average person. A steeper one 
is too steep, and needs an unnaturally great 
muscular effort; one less steep is tediously 
slow to climb. One rule that has been de- 
veloped to govern the proportion of stairs is 
that the sum of the rise and the tread shall 
lie between 17 and 17-' inches. Since the 
natural stride will not vary greatly, the one 
dimension should not be materially increased 
without decreasing the other by the same 
amount. Another good rule is that if rise 
and tread be multiplied together, the result 
should not be less than 70 nor more than 75 
inches. This ideal proportion for domestic 
stairs does not, of course, hold for all stairs. 

The bedrooms. There should be, at least, 
one downstairs bedroom, for the convenience 
of the family. The farmer is more subject 
to night calls than the town resident, as he 
must see to the comfort and well-being of his 
stock and poultry besides attending to the 
numerous small interests about the farmstead. 
Two downstairs bedrooms, opening into each 
other, or connected by the bathroom or a nar- 
row hall, are really better than one. If there 
are small children or old people in the family, 
this arrangement is very desirable. In case 
of sickness, it saves many steps for the 
attendant, especially if she is also the house- 
keeper. 

The bathroom. The placing of the bath- 
room is a very difficult problem in 
any house having but one. It is 
especially so where there are both 
upstairs and downstairs bedrooms. 
The bathroom should be so located 
as to be easily accessible from the 
majority of the bedrooms. If the 
house be a 2-story one and most 
of the bedrooms are upstairs, the 
bathroom should be on the second 
floor. In this case, the downstairs 
bedroom would be the spare room, 
used only for the occasional guest 
or in case of sickness, and conse- 
quently, it would be best away 
from the bathroom. On the other 
hand, if the family bedrooms are 
on the ground floor, and the less 
frequently used rooms are up- 



stairs, the bathrooms should be downstairs. This 
latter arrangement seems to give the greatest 
convenience, all situations considered. 

Cleanliness arid neatness are nov/here more 
important than in the bathroom. To make these 
easily attainable, the walls and floor finish should 
be plain, washable, and impervious to water. 
Ceramic tiles are extensively used for bathroom 
floors in all but the cheaper class of houses. They 
are laid in cement upon a slab of concrete. As ail of 
the work, except the actual laying of the tile, can 
be done by ordinary workmen, the cost of such a 
floor is not great enough to stand in the way of its 
use in so small a room as the bathroom. 

Hired men's quarters. Many farmers prefer to 
provide quarters away from the farm home for the 
hired men, and this is the most desirable plan, 
when practical. On the vast majority of farms, 
however, there come times, when it is necessary to 
have some hired men housed with the family; and a 
room for this need should be provided when 
planning the house. This room should have an en- 
trance apart from the family rooms. On the large 
ranches of the West, bunkhouses are always 
provided for the ranch hands, and there is no 
thought of including them in the family 
arrangements. This is a direct outgrowth of the 
farming and labor conditions obtaining there. 

The kitchen. The location of the kitchen, its 
arrangement and surroundings, present one of the 
most difficult problems of the farmhouse plan. The 
kitchen is the "power plant" of the home, it is the 
workshop of the housewife, and should be her 
exclusive domain. It should not be a general 
passageway for the coming and going of all who 
are about; nor should it be the washroom for the 
family or for the men. 

The kitchen should be well lighted, preferably 
from the north, as this gives an even light. 
Casement windows are best; and they should be 
high enough to permit the placing of working 
tables or sink under them while 
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Fig. 484. A farm .'kitchen before its reconstruction and rearrangement. Its size 
and the scattering of its furniture mean miles of walking in doing the daily 
household tasks. C omparo I':;. -SSo. 
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room from which produce is loaded 
to be taken to market, and it is 
the unloading place for groceries 
and general supplies brought 
home from market; so that it is 
perfectly in keeping with local 
needs that the entrance near the 
be the main ap- 
house. This does 
the front entrance 
attractive, but that 
more so; or rather, 
combined into one 
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Fig. 485. The farm kitchen shown in Fig. 484, remodeled. Whethe* used as ~ 
dining room or not; the preparing and serving o£ meals is greatly simplified. The Small 



separate laundry prevents much crowding and confusion and provides space for by 
canning and other emergency tasks. 



escaping the whipping back and forth of the 
window curtains over the table top or in the face of 
the worker. There should be such a relation of its 
doors and windows as to provide cross drafts, to 
carry out the odors and smoke. If the windows are 
in the north, there should be a south door through 
which the breezes may come. There should also be 
a flue vent for carrying off the fumes. With these 
arrangements, the usual butler's pantry, interposed 
between the kitchen and. dining room to prevent the 
odors penetrating to the rest of the house, may be 
omitted, thus saving steps for the worker. A built-in 
dresser or sideboard, with doors opening in both 
dining room and kitchen, permits prepared food to 
be passed to the dining room and the soiled dishes 
to be removed to the kitchen with a minimum of 
labor. This is also a convenient provision between 
the kitchen and the dining porch. The kitchen and 
the dining room opening directly into each other 
give the most convenient as well as the shortest 
route from kitchen range to dining table. An 
intervening pantry with two doors usually means 
two corners to turn, and this means an added 
expenditure of physical strength. 

The kitchen entrance. The kitchen should be near 
the main entrance of the house and should be easily 
accessible from it. A good plan is to have a small 
entrance and stair hall, upon which open the 
kitchen, the living room, and the dining room. Then 
practically all of the passing in and out will be 
through this way, and the unused front entrance and 
the abused kitchen entrance will be done away with. 
The fact that nearly all approach to the farmhouse, 
by visitors and family alike, is to the side or back 
door is the logical consequence of prevailing 
conditions there. The kitchen is the centre of 
activity of the house workers and the place where 
they are the greater part of the time. It is as logical 
to go there to find them as to go to a 



useful and 
the kitchen 
back door, 
back yard, 



a driveway. This 



inviting. How- 
should have its 
opening into a 
not approached 



should 



door 

have a small work porch — a cool, 
■ secluded place, where many kitchen duties may 
be performed. There should also be a place to keep 
the garbage can and the swillpail, if the lack of 
more sanitary provisions render these necessary. 

The popular kitchenette is not so well suited to 
the farmhouse as to other homes, unless it be 
helped out by a generous pantry, storeroom, and 
bin space. The country kitchen and pantry must 
provide storage space for large quantities of 
supplies for everyday use; otherwise, too frequent 
trips down and up the cellar steps will be required. 
With this provided for, the kitchen should not be 
large. For the greatest efficiency a kitchen should 
be only large enough to enable the workers to move 
about easily without interfering with each other. 
The sink, the table, and the stove should all be 
within immediate reach of the worker, or, at most, 
only a few steps apart. Much floor space, after all 
of the fixtures and equipment are placed, simply 
means unnecessary steps and wasted labor. The size 
of the kitchen must be determined, of course, by 
the number of workers it is expected to 
accommodate; but, in the average farmhouse, 12 by 
14 feet will leave ample space, after all of the 
conveniences are installed and the built-in 
cupboards and dressers completed. The more 
compact the arrangement, and the more services 
one piece of equipment is made to fill, the less the 
work required. 

The interior finish of the kitchen should be plain 
and simple. There should be no fancy moldings or 
ornate paneling, with grooves to catch dust and 
greasy vapors and thus add to the difficulty and 
work of keeping the room clean and sanitary. 
Where moldings are used, they should simply be 
plain 1 by 3 inch strips rounded at the edges. The 
walls should be covered with some washable 
material, either a paint that will stand soap and 
water or a commercial wall covering having a 
washable finish. Both _ wall and woodwork should 
be finished in a light color, preferably white. The 
floor should be cov 
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ered with linoleum, or have a finish which is 
impervious to water and grease and dust, and 
which may be kept clean by light moppings. An 
unsurfaced wooden floor should never be used. 

One level for all rooms on a floor. There should 
be but one floor level for all of the lower rooms of 
the house and the adjoining buildings. Similarly, 
there should be only one level for the upstairs 
rooms. Different floor levels, with short flights of 
steps between rooms, may make a picturesque 
architectural feature; but they do not belong in the 
farmhouse, where conservation of the housewife's 
strength is the controlling consideration. The 
refrigerator; the pantry or kitchen storeroom; the 
kitchen fuel supply; the well pump, if running 
water is not in the house — all of these should be 
on the kitchen-floor level. Going up and down 
steps requires much greater expenditure of energy 
than movement on a plane, and this needless 
expenditure of strength should not be imposed 
upon the farmer's wife. 

The laundry. The laundry, -whether connected 
with the kitchen or in a detached building, should 
have the kitchen-floor level. Many housewives 
prefer the detached laundry, and this certainly has 
advantages in fire protection for the house and in 
relief from the smell of suds through the dwelling. 
It is not so convenient when the laundry and cook- 
ing must be done by the same person, and it adds a 
few items to the construction cost. There is no 
good reason for putting the farm laundry in the 
basement. This practice is simply a town-house 
feature carried into country construction without 
thought as to its adaptability. It merely has the one 
advantage of being under the house roof and of 
saving so much expense thereby. But the proper 
degree of economy in the actual outlay for the 
farmhouse is only that which is compatible with 
the best vtse of the natural advantages of the 
country. The countrywoman should not be asked to 
go down and up the basement steps to do her 
laundry work, probably keeping an eye on the 
dinner cooking above at the same time, and then to 
carry the clothes, wet and heavy, up the steps to be 
hung out. The opporunity for drying the clothes in 
the open air and sunshine should not be foregone. 

A paved court, under an extension of the house 
roof, serving among other uses as a drying yard in 
stormy weather, is a most comfortable and useful 
adjunct to the laundry, although not possible where 
the cost must be kept at the lowest. 

The cellar. A necessity for the farmhouse is a 
large, dry, well-ventilated cellar, preferably under 
the house. It should be planned with the same 
forethought and study as that given to any other 
part of the structure, and every detail of its 
arrangement and construction should be carefully 
worked out in relation to the house plan. It should 
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contain a fireproof furnace room, large enough to 
contain a winter's supply of fuel. The space 
required for this will depend upon the size of the 
house and the kind of fuel used, but an average 
size is 14 by 16 feet. More storage room of every 
sort is needed about the country house than 
elsewhere. The vegetable and fruit room in the 
cellar should not be less than 16 by 16 feet for the 
average 
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Fig.486. Cellar plan of prize farmhouse (see Fig. 460). Note 
Mrs. Freudenberger's objections to the location of the laundry as 
suggested here. 

farm. It should be fitted with hanging shelves and 
racks, and should be so protected from the furnace 
room as not to become heated from it. The cellar 
entrance should be under cover and easily 
accessible from both the inside and the outside of 
the house. The cellar stairs should have an easy 
slope. 

Washroom for the men. A washroom for the men 
should be provided, both for their convenience and 
for that of the kitchen worker. This room should 
have an outside entrance, and passage from it to 
the dining room should be by way of a hall or 
porch, so as to avoid the necessity of the kitchen or 
living room being made a public passageway. 
Clothes hooks and hatracks should be placed here. 
The very dirty field clothes of the men may be 
exchanged here for more suitable ones for the 
table, thus saving the carrying of a great deal of 
dirt into the house. 

The attic. A finished attic is unnecessary in the 
farmhouse. It is largely impractical as a storeroom, 
and the need of conserving ground space is not 
great enough to warrant the call to climb an extra 
flight of stairs. The attic space may be made 
effective in protecting the rooms below from heat, 
if proper ventilating devices are installed to induce 
air circulation through it. It is sometimes 
economical to place flooring over the attic joists 
for the heat it will save in cold weather. 

Clothes closets. There are no more 
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valuable spaces in a house than the clothes 
closets, yet they are very often omitted from 
the farmhouse plan. Every bedroom should 
be provided with a fair sized, well-ventilated 
clothes closet. Proper ventilation will often 
prevent the dampness sometimes found in 
closets along outside walls, especially where 
the wall construction is poor. Closets need 
to be carefully planned, because it is the hand- 
ling of the details of their construction with 
a view to the efficient use of all the space that 
keeps their cost down to a fair share of the 
whole. Ample closets and built-in dressers 
may often be provided by using spaces, which 
would otherwise be wasted, under stairways, 
low roofs, or in angles of irregular houses, 
Three-cornered closets, or those that project 
into the room, making extragcorners, are not 
so desirable as those so built as to leave 
straight, entire wall spaces. 
The fireplace. No one detail of the 
farmhouse will mean more for the cheer and 
comfort of the home than an open fire. All 
favor of the Fireplaces are efficient ventilators, 
fireplace, for the hearthstone is the symbol of 
the home. Doubtless, sentiment has kept 
the fireplace in many houses where it was 
not needed, or was not adequate as a source 
of heat. Improvements in construction have 
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eliminated many of the annoying defects 
found in the oldtime fireplace. A fireplace, 
properly constructed, is an efficient heating 
device and may take its place among the dis- 
tinctly utilitarian features of the house, 
For greatest efficiency, chimneys for fireplaces 
should be placed against interior walls, 
This permits the heat absorbed by the chim- 
ney to be given out inside the house, instead 
of being wasted on the outside air. A fire- 
place designed for use rather than for looks 
need not be very large. For a small fireplace, 
an opening 24 by 30 inches is usual, and one 
30 by 30 inches will heat a medium-sized 
room. Larger openings, however, look bet- 
ter, as well as serve better, for larger rooms. 
The flue opening should contract to about 
5 inches in width, and a damper may be 
placed in this, to reduce it further for eco- 
nomical and efficient heating. There should 
be an offset, or shelf, just above the throat, 
to prevent down drafts from driving the 
smoke into the room, the weight of sentiment is in 

in use, and will give valuable service without 
fires, if the dampers are open. As a dec- 
orative feature, the fireplace and mantel, 
susceptible of such a variety of treatment, 
have no rival. 



How the House Should Stand 



There are certain well-defined principles concerning dwelling houses and their 
position with relation to the points of the compass; and these are based upon con- 
siderations of sanitation and hygiene, as well as upon household routine and the fixed 
laws of the elements. It is a very simple matter to state these rules, but it is a much more 
complex problem to plan a house in which all of the desired objects can be attained. In 
general, the living rooms and porches should face the south and east. The dining room, 
if used also as the breakfast room, should have an east exposure; otherwise, it may very 
well be upon the west. The kitchen is best lighted from the north, but it should have a 
south breeze, if possible. It is most comfortable as a workroom, if placed on the west, so 
as to have shade in the forenoon. The less used parts of the house, such as halls, closets, 
storerooms, and stairways, should be on the north and west sides. In these positions, if 
against outside walls, they protect other parts of the house from cold winds and the hot 
afternoon sun, and allow the more pleasant exposures for the much-used rooms. 

Building tradition and widely established custom to the contrary notwithstanding, a 
north porch has many merits. It makes a most delightful living room for many months 
of the year, receiving the early-morning and late-aftemoon sun, but being shaded during 
the heat of the day. Not the least of its delights is the view that it affords of summer 
sunrises and sunsets. During the few midwinter months, when it is so exposed to the 
wind and snow as to be of little use as a living room, it protects the house from cold and 
saves heat and fuel. 

Windows and outside doors. Windows should be generously provided for in the 
farmhouse plan, and they should be of medium size and fair proportions. They should 
be more numerous on the south, east, and west sides, so as to admit more sunshine and 
less cold wind. If placed too high above the floor, as was common in old-time houses, or 
made so narrow as to be little more than slits 
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in the walls, as is sometimes done in cheap houses to-day, they are ineffective for the 
admission of sunshine into the house. If too large, they appear unwieldy and 
pretentious; for all farmhouse windows should be made to open, and this is im- 
practical for very large ones. Their height should be so determined as to have the 
transom, or division between the sashes, come above the average eye-line, so as not to 
cut in two the landscape seen through the windows. 

The grouping or non-grouping of the windows will be determined somewhat by the 
design of the house, and by the desired distribution of the light within the rooms. It is 
admitted, however, that grouped windows give more satisfactory lighting results than 
the same window area scattered. Casement sash are especially good for windows that 
are high above the floor. These need be only half as large as double-hung windows, to 
give the same amount of ventilating service. They are simple in construction, may be 
easily screened, and help to make a pleasing exterior. 

Outside doors should be few in number and be placed on the warm sides of the 
house. They should open on to porches, or be protected by hoods or by small 
entrances, partly inclosed or not, but always covered. No outside door should ever be 
made without at least a small platform for it to open on and a roof extension to protect 
this and the steps. Doors opening on to inclosed porches are best protected. 

The dooryard. The proper care of the farmhouse and its proper enjoyment are 
greatly dependent upon its immediate surroundings. The first necessity of these is a 
dooryard fenced against stock and poultry. This need not be very large, especially the 
back yard, but it should belong to the house alone. No yard or doorstep can be kept 
clean and attractive if overrun by chickens; and gras :, and shrubs and flowers soon 
give way to such invaders. 
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Fig. 487. The fireplace is a symbol of home-and the family and as such should have a place in the farmhouse. But it is not an efficient 

heating apparatus 



CHAPTER 31 

Farmhouse Equipment 

By K. J. T. Ekblaw, Professor, and in charge of Agricultural Engineering, Kansas State Agricultural College. 
He was born on a farm in Champaign County, Illinois — the heart of the Corn Belt — and lived there for 21 years, 
attending country school, then high school and then teaching for two years. Later he studied engineering and 
architecture at the University of Illinois and at Yale, returning still later to teach agricultural engineering at the 
former institution. He has also lectured extensively before Farmers' Institutes and is author of "Farm Structures," 
"Farm Concrete," a number of station bulletins and many contributions to agricultural periodicals . — Editor. 



AFTER the site of the farmhouse has been selected, its design decided upon, 
the material of which it is to be built chosen, and its plan and general ar- 
rangements settled, there yet remains for consideration the general equipment of 
the duelling. 

The health, comfort, and convenience of the farm family and, indeed, the actual 
livableness of the farmhouse, are so largely dependent upon the methods or systems of 
heating, lighting, water supply, plumbing, and sewage disposal employed, that too much 
emphasis cannot be laid upon the importance of installing each of these in the best 
manner possible. 

Heating 

The modern farm home (except in the South) is incomplete without a central 
heating system. The fact remains, however, that a great number of ,.omes are still heated 
by the more old-fashioned methods of fireplaces and stoves; and it is quite likely that 
both of these will continue in use for many years to come. The need for efficient heating 
systems has long been felt; and, with the rapid development of other modern 
conveniences for the farm home, there has been a coincident increase in the number of 
modern heating systems installed. 

Fireplaces. Fireplaces, as a means of as built in those days, was almost insignificant; 

heating, are perhaps the most inefficient of for the entire fireplace could be constructed 

all, though a century ago they were accepted with common labor, which was extremely 

as almost standard. The cost of fireplaces, cheap, and, of course, the materials them- 
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solves were ricjht at hand and could be ob- 
tained at almost no cost whatever. Fire- 
places are also exceedingly wasteful of fuel; 
but, again, in pioneer days fuel could be ob- 
tained at no expense other than that of the 
labor involved in cutting the wood and trans- 
porting it to the home. The greatest disad- 
vantage of the fireplace lies in its inefficiency; 
for, of the heat produced in the combustion 
of fuel, only a very small per cent is utilized 
in heating the room in which the fireplace is 
placed. 

Fireplaces are still quite often met with, 
but they are designed mainly for the cheer 
which accompanies open-hearth fires. It is 
true that they may be made quite useful in 
the late days of fall and in the early days of 
spring, when the air within the house needs to 
be slightly tempered, in order to be really 
comfortable. Another advantage of the 
fireplace is the ventilation which it furnishes; 
most of the heated air goes up through the 
flue and, of course, fresh air must be drawn 
into the room to replace it. There are on the 
market special ventilating fireplaces in which 
a passage extends from the exterior of the 
house through the fireplace and opens into the 
interior above the fire; the heat of the fire 
naturally induces a circulation of air through 
this flue, and, as a result, warm fresh air is 
discharged into the room. 

Stoves. The inconvenience of taking care 
of fireplaces, coupled with the great amount 

of dust and 
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dirt attendant 
upon their use, 
led to the de- 
velopment of 
a heating de- 
vice in which 
the fire could 
be inclosed 
within a re- 
ceptacle and 
controlled to 
some degree. 
The first so- 
called stoves 
which were 
made to meet 
these require- 
ments were re- 
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should not exceed that of 
the flue. Thus if the flue is twelve inches square (144 
square inches) and the throat 36 inches wide, the latter 
should be but four inches deep and the fireplace opening 
approximately 42 x 44 inches. 



ally enclosed fireplaces, and it required a little 
experimenting before a real stove was produced. 
The use of stoves is advantageous because the 
receptacle containing the fire is included almost 
entirely within the room to be heated, and the only 
communication with the outside air is through the 
smoke pipe; the loss of heat through the stovepipe 
is quite small when compared with the loss of heat 
from the fireplace. Aside from the heat lost through 
the smoke fiue, all the heat radiation from the 
stove is utilized in warming the air of the room. A 
certain amount of ventilation will result, since, of 
course, air is required for the combustion of the 
fuel, and the stove must have a constant supply of 
a small quantity of fresh air, thus inducing a 
circulation. 

The disadvantage of stoves is the inconvenience 
of struggling with the dust and dirt which always 
accompany them. Then, too, it is difficult to heat 
more than one room with a stove unless an 
extremely large one is used; and, in such cases, the 
distribution of the heat is certain to be irregular. 
The employment of a large number of stoves 
involves a corresponding increase in the labor of 
attention; and, where a large house is to be heated 
throughout, a considerable waste is likely to result. 

Stoves are useful for certain purposes and, 
indeed, sometimes can hardly be replaced, as for 
water heaters, for laundry and laboratory purposes, 
and for heating small buildings in which the 
installation of a more elaborate equipment would 
be inadvisable from an economic standpoint. 

Hot-air systems. The difficulty in caring for a 
large number of stoves, and the loss in economy 
resulting from their use, brought about the 
development of what might be termed the first 
modern heating system, which in reality was 
simply a large stove, but differing from stoves in 
that the heat distribution could be definitely 
controlled. 

A hot-air system consists essentially of a heat 
generator surrounded by a tight sheet- metal case 
having an inlet for cold air and one or several 
warm air outlets by means of which the heat is sent 
through the various portions of the building to be 
heated. 

The cold-air inlet may be within the house at 
some point near a door or where the degree of heat 
is of minor importance. It is sometimes connected 
with the exterior; and, in the best installations, the 
cold-air duct, as it is called, is connected with both 
the interior and the exterior of the house, and a 
damper is installed, so that the air supply may be 
obtained from either place. The location of the 
exterior opening of the cold-air duct should not be 
on the side of the house which is subject to the 
direct action of prevailing winds; for, in cold, 
windy weather, the force of the wind may be 
sufficient to drive more air through the system than 
is necessary, resulting in a waste of heat. Should 
this action occur, even when 



FARMHOUSE EQUIPMENT 




Fig. 489. Pipeless 
furnace in part section 
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lie opening is on the 
protected side of the 
house, the damper 
should be turned so 
that part or all of the 
air will be taken from 
the interior. 

The warm-air ducts 
leading to the various 
rooms are, in the best 
arrangement, taken 
off the upper part of 
the casing from a sec- 
tion shaped like the 
base of a cone. This 
permits of a more di- 
rect flow of air, and 
eliminates the sharp 
sary when the hot-air passages" are 'takeffbTf directly 
from the horizontal top of the casing. 

Size of pipes is important. The size of the warm- 
air pipes is important. None should be less than 6 
inches in diameter, and foran average room, 8 
inches should be the minimum. Since a 10-incb. 
pipe is about the maximum practical size, a large 
room should be supplied with two. The carrying 
capacity of circular pipes varies as the square of the 
diameters and is influenced also by friction, so that 
two 8-inch pipes are approximately equal to one 10- 
inch pipe in efficiency. 

Warm-air pipes should be covered with insulating 
material, to prevent loss of heat. Connections 
between the vertical pipes, or stacks, and the rooms 
njiay^b^j mad^Tw means of either floor or wall 
ytytt/yt<i better in that they are 
i Ji^ipfpg Mis est E&ith the placing of 
f a wall register 
Uini ltf the pipe and a 
■ocity of the air flow, 
of the cold- air duct 
as the total cross-section 
ipes. The former, being one 
factional resistance than the 
pipes. It is usually brought 
floor, and enters the furnace 
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trie san ^^regis te^lafijajiyuydfyb |&Jdf61lhe 
or throi|i<<h^^t\AlHnrsriaft' rViVflfflt.o open 
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registers may be employed to carry surplus heat 
from one room to another above, and thereby 
improve the circulation. 

A hot-air system is a desirable method of heating 
because it is easily cared for and permits full 
control of the heat distribution. Heat reaches the 
different rooms just as soon as the air starts 
circulating, which occurs within a few minutes 
after the fire is kindled. This system also removes 
any possible danger of frozen pipes or radiators 
whether caused by accident or carelessness. 

The main objection to a hot-air furnace is that it 
is dusty and dirty in its operation, especially when 
the air supply is taken from inside the house. In the 
latter case, too, there is the possibility that the air, 
being used over and over, may become poor or 
"vitiated"; but this can, of course be easily pre- 
vented by ventilating. On the whole, hot- air 
systems are more efficient, cleanly and economical 
than a number of stoves of an equal heating 
capacity, but less efficient than the more elaborate 
steam or hot-watersystems. 

Steam-heating systems. The steam-heating, 
system was the next stage in the development of 
modern heating systems. The essentials of a steam- 
heating system consist of a furnace, surrounded by 
a casing containing water, and a system of 
distributing pipes. In operation, the water must be 
brought to the boiling point before steam is 
produced. Since the system is inclosed, a still 
higher temperature will produce a small pressure, 
which will drive the steam through the distributing 
system. In the rooms 
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Fig. 490. Diagram of simple hot-air system. It is best to keep all 
vertical 6tacks in inside walls where a better circulation of air can 
be secured 
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to be heated, the steam i3 circulated through 
radiators, where a part of it is condensed in giving 
of! its heat; and this condensation is returned to 
the boiler and again vaporized. 

Various types of steam boilers for heating 
purposes are manufactured, from small singleunit 
types to large horizontal tubular boilers of 
immense capacity. For residences, however, the 
most popular type is the sectional boiler, which is 
made of vertical or horizontal sections so 
combined as to form continuous heat and water 
passages. The number of sections can be adjusted 
to meet the heating requirements. 

Different kinds of piping systems have been 
evolved to meet various requirements; the simplest 
system is known as the 1-pipe system. In this, a 
pipe is taken off the top of the boiler and carried to 
within a few inches of the cellar ceiling. From here 
it is given a pitch downward as it passes around 
the cellar until it reconnects with the furnace at the 
bottom. From this pipe are taken off branches or 
risers leading to the various radiators, being 
connected to the bottom of the radiator in each 
case. As many risers as needed may be taken off. 
The steam is forced up into the radiators; 
condensing there it returns as water through the 
same pipes that carried it up as steam. 

For very large installations the more expensive 
and more complicated 2-pipe system may be used. 
This differs from the singlepipe system in that a 
separate pipe is provided for the return of the 
condensed steam. There may be a supply, or flow, 
pipe and a return pipe for each radiator stack, or a 
single supply pipe may carry steam to all the 
radiators, and a single return pipe, 
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Fig. 492. Single-pipe steam heating system in which the 
condensed steam returns through the same pipes that first 
distribute it. 



connected with all the radiators, may take care of 
the condensation. 

Vacuum-vapor system. In a modification of the 
steam-heating system, known as the vacuum-vapor 
system, certain economy results from the 
production of steam under vacuum. In a system of 
this kind, a slight pressure is first developed in the 
boiler, which drives out the air within the piping 
through specially designed valves which allow the 
exit of air, but not of steam. When the air has all 
been expelled, the pressure is allowed to drop and 
the steam already in the pipe is condensed, forming 
a partial vacuum. With this reduced pressure, it is 
possible to generate steam at a temperature below 
212 degrees, thus permitting the circulation of 
steam at a low temperature with a resultant saving 
in fuel. It is claimed that the economy effected by 
the vacuum-vapor system results in the saving of 
15 per cent of the fuel used in an ordinary steam- 
heating system. 

The steam-heating system is an exceedingly 
popular one. It is simple in its operation and, when 
once the water has been raised to the boiling point, 
the heating of the rooms is very quickly 
accomplished. On the other hand, as soon as the 
temperature of the water drops below the boiling 
point, the circulation of steam drops immediately 
and the rooms as rapidly cool. Also, unless the 
piping system is carefully designed and installed, 
there are likely to be annoying noises incident to 
the operation of the system. Even with great 



Fig. 491. Two-pipe steam heating system in which a second 
set of valves and pipes are employed to return the condensed 
steam to the boiler. 
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care, knocking is likely to occur, especially where 
the boiler is overloaded, so that the supply of steam 
into distant radiators is insufficient; in an effort to 
furnish the heat required, the steam is condensed 
too rapidly, a slight vacuum is formed, and the 
incoming rush of steam to fill the vacuum causes 
knocking in the radiators and pipes. 

Hot-water-heating system. In the hot- water- 
heating system, the boiler and all the distributing 
pipes are filled with water, and the whole body of 
water must be heated. Of course, the circulation of 
the water will begin as soon as heat is applied, 
because that portion of the water adjacent to the 
fire-box walls will become heated and will decrease 
in density and flow upward, and other water will 
flow down to take its place. In this respect, the hot- 
water system is superior to the steam system. It 
takes longer to get up heat with the hot-water 
system because a considerable period of time must 
elapse before the water is heated to a temperature 
high enough to insure adequate radiation. 




Fig. 494. Sectional type boiler 
for steam or hot water heating 
system 



Fig. 493. Diagram of tot 
'water system showing boiler 01 
(A), supply or flow pipes (B), 
return pipes for cooled water 
(C) and expansion tank at the 
highest point of the system (D). 
(Minn. Exten. Bulletin 60.) 



The piping meth- 
ods employed for hot- 
water systems are 
quite similar to those 
used for steam except 
that the 1-pipe system 
is usually not practic- 
able except in very 
small installations, 
and then only when 
large pipes are used; 
for both the flow and 
the return must be 
carried on in the same 
pipe. Two pipes are 
therefore commonly 
used in hot-water 
heating, in order that 
there may be a com- 
plete and positive cir- 
culation; and connec- 
tions are made with 
top and bottom of ra- 
diators to further facilitate circulation. One 
essential feature of the piping sys 

tem for Jiot water is the inclusion 
an Expansion tank located 
above the highest radiator; for, 
since water increases in volume 
with increase in temperature, some 
means must be provided in which 
the expansion can be relieved. 
Sometimes the tank is closed, and 
provided with a safety valve regu- 
lated for a few pounds' pressure. 
The additional pressure simply 
results in increasing the tempera- 
ture of the water, and this permits 
of the use of a smaller amount of 
radiating surface. As in the case 
of any safety valve, 
the system should 
occasionally so as to 
in working order. 

In operating a hot-water system, 
it is advantageous not to drain 
and refill it oftener than is really 
necessary. When water is heated 
a sort of sediment or "precipitate" 
is likely to form in it and this, 
accumulating upon the inside of 
pipes and radiators gradually re- 
duces their efficiency. The oftener 
fresh water is added, the more of this 
sediment there is likely to occur. 

Radiators. The radiators that 
are used in the steam and hot- 
water-heating systems are made 
either of cast iron or pressed steel, 
the former being much the more 
common. They are made in almost 
every conceivable size and shape, 
so as to fit every possible condition. 
They are made also in various de- 
signs, from perfectly plain ones to 
those highly ornate. 



this part of 
be inspected 
be sure it is 



344 



FARM KNOWLEDGE 



Lighting 

The development of modem lighting systems has been a rather slow evolution, 
though more has been accomplished within the last half-century than had been 
accomplished in all preceding time. Development has been chiefly along the line of 
perfecting a few ideas, rather than in the originating of a number of entirely different 
projects. 



Candles. Candles are still used as a means of 
illumination. They were for many years the only 
means of lighting available for pioneers; and, 
while inefficient, they possess a certain charm of 
their own in that the light is necessarily produced 
in small units. To obtain any degree of illumination 
from them, it is requisite that the lighting units be 
rather widely distributed, thus preventing bright 
glare at any one point. Candles are made 
principally from tallow or from paraffin wax, the 
latter being a petroleum product. They are made in 
various sizes and are usually sold by the pound. 
Their chief use in modern times is, to a very small 
extent, as portable lights and, to a greater extent, 
for decorative lighting in residences. 

ene. The use of kerosene as an 
ijimja^ting oil began about the middle of the 
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Fig. 495. Gasoline lighting plant. The gasoline stored outside 
is drawn into the drum-like mixer, vaporized, and distributed 
through the house, the apparatus being operated by the weight of 
the metal, rock-filled tub which is wound up like a clock weight 
at regular inte rvals. 
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ire system," and the "central- generator" 
the cold process, the air is passed over 
e and absorbs the gasoline vapor until it 
ecl*tles laturated. It is then sent around through 
ordin|ry Jipes much as any other gas is handled. 
In tl | hollow-wire system, the gasoline container 
filled with compressed air and the 




's forced around to the various lamps 
hollow wire and then vaporized in the 
h a system is not very desirable for 
use, since it requires several minutes to 
i rner heated up sufficiently to accomplish 
ation of the oil. The central-generator 
j 1 Xrt &n i ; so called because the gasoline is 
Id/^iapjHizA by heat at a central point and there 
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li ne. Acetylene is a gas which is generated 
he absorption of water by calcium 
II is a form of illuminant which has been 
Us d, not only for isolated installations, but 
ic ipalities as well; and great success has 
:s development. The_ light furnished by 
when burned in a mantle is a very fine 
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A combination storage and dairy barn eminently suitable for northern 




A combination hay and horse barn on a successful, practical, Iowa farm 

From Good Buildings Come Profits; and These in Turn Mean Better Buildings 
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A feeding shed and shelter for hogs in the field A feed lot and general feeding barn for baby beef production 



CO 




Stallion and sales stables on a commercial horse breeding farm Single-story, concrete cow barn on a farm producing certified milk 

There Is a Best Type of Building for Every Purpose. The First Task Is to Determine It: the Second, to Build It Carefully and Well 
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Fig. 496. Acetylene gas generator of the two-unit type. The .place for this is in the basement well away - from danger of frost. 

(Minn. Extension Bulletin 58) 



white light closely resembling sunlight. It may also 
be burned in the ordinary open burner, but the light 
then furnished is of a very inferior quality. The 
advantages of acetylene as an illuminant are that it 
is cheap, not only in first cost and in installation of 
the necessary equipment, but also in maintenance. 
Its disadvantages are that it is dangerous, unless 
handled with great care, and is not so flexible an 
illuminant as electricity. 

There are two systems by which acetylene is 
used as an illuminant. One of these is known as the 
" carbide-to-water system," in which the carbide in 
rather small pieces is fed into a reservoir of water. 
It is advantageous in that there will always be an 
excess of water, consequently the carbide will be 
fully utilized. Experience has shown that it is the 
safest system, and practically all installations are of 
this kind. The other system is the reverse of this, 
the water is fed to the carbide; it is used mainly in 
small lamps, such as bicycle lamps and the like. 

As mentioned previously, acetylene is usually 
burned under a mantle. The piping 



should be carefully done, fin order that there may 
be no waste of the gas. In the installation of an 
acetylene system, every precaution should be taken 
to eliminate any possibility of an accident. When, 
from any cause, an excess of carbide is fed in the 
generator, unless some sort of a safety valve is 
provided, the pressure may increase to such an 
extent that spontaneous ignition will occur, with a 
resulting explosion. Perhaps the safest installation 
is that made in a pit at some distance from the 
residence to which the gas is to be supplied. If such 
a pit be properly made and adequately protected, 
the danger in the use of acetylene will be 
practically eliminated. 

Natural gas. Natural gas, though occurring in 
many scattered localities through the country, is not 
a universal illuminant. In regions which are so 
fortunate as to have natural gas, the fullest 
advantage may be taken of its use, since it is 
normally very cheap indeed and, when properly 
handled, is a very efficient form of light. The only 
precaution to be taken-in the use of natural gas is to 
make the pipe installation with the greatest care, so 
that no leakage may occur. 
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Electricity. Electricity for illumination may be 
derived from two sources: (1) the services of a 
regular power company, and (2) an isolated 
system. When power-company service is utilized, 
the rate is extremely varied, depending not only 
upon the original cost of the production of current, 
but upon the distance the current must be 
transferred and the amount used. Such service, 
when supplied by a reliable company, is decidedly 
advantageous and has many points to commend it. 

Unfortunately, however, everyone is not so 
situated as to be able to take advantage of service 
of this kind. Recourse must then be had to an 
isolated electric system, which is a very 
satisfactory method of illumination. This consists 
essentially of a generator, a 



storage battery, and switchboard, together with the 
accompanying wiring system by which the current 
is carried around to the various points where it is 
to be used. The size of the system will depend 
upon the voltage arid upon the current required. 

Both of these systems have been fully described 
arid discussed in chapter 1 8 on "Electricity on the 
Parm." 

One of the most recent developments in the way 
of isolated electric-lighting outfits consists of a 
combination unit with all the essentials of the 
isolated system included in such a way as to 
permit of an automatic operation. Y/hen the engine 
i3 started, it drives the dynamo as a generator and 
forces current into the storage battery. As soon as 




Fig. 497. Single-unit acetylene generator which should be buried in a concrete pit at least twenty yards from 
the house. (Minn. Extension Bulletin 5S.) 
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the voltage of the storage battery shows a certain 
reduction, a circuit is closed, which directs a 
current into the dynamo, operating it as a motor, 
which, in turn, starts the engine. As soon as the 
engine is running under its own power, it, in turn, 
drives the dynamo as a generator and the 
recharging of the battery occurs. 

Cost. Investigations conducted at the 
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Kansas State Agricultural College show that, 
neglecting original cost and depreciation, the 
comparative; cost of operating various systems of 
lighting for 80-candle -power illumination, is as 
follows: Kerosene, 0.4 to 4 cents; gasoline, 0.25 
cent; acetylene, 1.25 cents. Electricity power- 
company service, 0.8 cent; in isolated plants, 1.33 
cents; city gas, at $1.40 per thousand, 40 cents. 



Water Supply 

On the great majority of farms, the water used for various purposes is derived 
either from wells or from springs; only in comparatively rare instances is it obtained 
from municipal systems. The dangers attendant upon the use of cisterns, a pond or 
other reservoir, or an open stream, are generally recognized; and such sources of 
supply are usually to be carefully avoided. 



Springs. Springs are generally satisfactory 
sources of water supply, since the water obtained 
from them seeps through many strata of soil and 
porous rock, which act as effective filters. They are 
of fairly wide distribution, though in plains regions 
they, naturally, are scarce, owing to the fact that 
their origin must be at a considerably higher level. 
The fact that a spring flows full and clear does not 
insure purity, however; for springs are subject to 
contamination, not only at their origin, but by 
coming in subterranean contact with other 
contaminated streams, and at their outlet. If there is 
any suspicion as to the quality of spring water, it 
should be 



analyzed, to ascertain whether pollution exists or 
not. The origin of springs should, as far as possible, 
be carefully examined. 

The flowing spring itself requires careful 
protection, to insure sanitaiy operation. A good 
fence surrounding it will exclude stock. It should 
be dug out and walled up with stone or brick 
masonry, the water being led into the pit through a 
screened tile. Perhaps a better material than stone 
or brick is reinforced concrete. The pit should be, 
say, 3 feet square and 2 or 3 feet deep, and 
provided with a cover to exclude leaves and trash, 
which so often pollute a spring. The water may be 
conducted to the house through pipes 




Fig. 498. A badly polluted well (left), an all too common eight on the farm; and suggestions as to how to protect both dug wells 
(centre) and driven wells {right) from similar trouble. Concrete is invaluable for this purpose 
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Fig. 499. Section and plan of a cistern with partition filter made of two rows of brick with sand between 



by gravity, if the spring be elevated high 
enough; otherwise, a hydraulic ram may be 
found advantageous (See Chapter 16). 

Wells. Wells may be either deep or 
shallow, a depth of, perhaps, 30 feet being 
arbitrarily taken as the separating point be- 
tween the two. Deep wells are usually 
bored or driven, while shallow wells are more 
often dug. The former are less likely to 
receive contamination than the latter, on 
account of the increased depth of soil through 
which the surface water must filter before 
striking the water-bearing stratum. 

Fuller, in "Domestic Water Supplies for 
the Farm," gives the following concise des- 
cription of wells: 

"Dug wells are generally circular excava- 
tions 3 to 6 feet in diameter. They are 
adapted to localities where the water is near 
the surface, especially where it occurs in 
small seeps in clayey materials, and requires 
extensive storage space for its conservation. 
Bored wells are wells bored with various 
types of augers from 2 inches to 3 feet in 
diameter rotated or lifted by hand or horse- 
power. They are usually lined with cement 
or tile sections with cemented joints and often 
with iron tubing. They are adapted to 
localities where the water is at slight or 

medium depths and 
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to materials similar 
to those in which 
open wells are sunk. 
Punched wells are 
small holes, usually 
less than 6 inches in 
diameter, sunk by 
hand or horse-power 
by dropping a steel 
fig. 500. A small concrete cylinder slit at the 

'liter that can be used to t i i j 

purify the water supply of siae SO as to naui ana any 
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spring. They are adapted to clayey material 
in which water occurs as seeps within 50 feet 
of the surface, but not at much greater depths. 
These wells should also be lined with tile, 
iron tubing, or sheet-iron casing. Driven 
wells are sunk by driving downward, by hand 
or horsepower apparatus, small iron tubes, 
usually 1J to 4 inches in diameter and pro- 
vided with point and screen. They are 
adapted to soft and fine materials especially 
to sand and similar porous materials carry- 
ing considerable water at relatively slight 
depths, and are particularly desirable where 
the upper soil is likely to be polluted. 

"Cemented rock or brick linings protect 
the well from pollution, except at the bottom, 
as long as the walls are not cracked. They 
also prevent the entrance of sediments and 
animals and do not impart a taste to the water. 
Iron casings are used in both rock and uncon- 
solidated materials. They are usually used 
in deep wells. They may be either iron tub- 
ing 1 to 4 inches in diameter, or sheet-iron 
casings 4 to 16 inches in diameter, with snug 
joints. They are 
adapted to wells of all 
depths in which water JX«v»- 
is obtained from a 
stratum below the cas- 
ing or from a stratum 
between cased sec- 
tions or in case it is 
decided to procure 
water from a number 
of strata." 

Wells should be 
given a further pro- 
tection from pollu- ' homel'made" Augment 

tion by surrounding for obtaining dean water 
them with water- and some pressure which, 
ti crht nirVic in nrMi 01 course, increases with 
tignt euros, in aaai- the height at which A tion to 
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linings mentioned above, and covering with 
a reinforced concrete cover, which should be 6 
or 8 feet square, with an outward slope to 
carry the water away from the well. It is 
advisable to lay a circle of tile below the cir- 
cumference of this cover, into which the sur- 
face water may seep, flowing away through 
a conductor tile to a con- 
nection with a regular 
drain. In this way all sur- 
face water may be effectu- 
ally excluded. 

Amount of water needed. 
In households where an 
adequate supply of water 
is available and convenient, 
and modern pumping sys- 
tems are installed, the 
consumption of waterissev- 
eral times as much as where 
a pump is the only means 
of obtaining it. This in 
itself is a fair indication of 
the value of modern sys- 
tems. Water consumption 
varies with the climate, the 
season of the year, the ex- 
tent of various household 
operations, the ■ household 
equipment, the number of 
animals on the farm, and 
the number of persons in the household. 
Fair estimates of the amount needed per day 
by each person and animal are as follows: 
person, 30 gallons; horse, 8 gallons; cow, 8 
gallons; hog, 2 gallons; sheep, 2 gallons. From 
this it is evident that on an average farmstead, 
with 6 persons in the family, and with stock 
consisting of 30 head of cattle, 12 horses, 20 
hogs, and 20 sheep, nearly 600 gallons of 
water are required per day; this should be in- 
creased, to provide for extra water used for 
lawn sprinkling, cleaning, and other contin- 
gencies, by at least 10 per cent. 

Pumps. Two kinds of pumps are com- 
monly used in farm wells — the 
lift pump and 

the force pump. In the for- 
mer, the water is lifted by a 
piston or plunger attached 
to the lower end of the pump 
rod. Theoretically, the dis- 
tance which a pump of this 
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Fig. 502. The simplest type of 
water supply — a sink pump in the 
kitchen — is far better than none at 
all 
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kind should raise 
the water is a little 
more fhan|32 feet, 
a distance equal to 
a height of water- 
column giving a 
pressure equal to 
atmospheric pres- 
sure; but practical 
considerations re- 
duce this to about 
25 feet. 

The force pump 
differs from the lift 
pump in that the 
raising of the water 
is done by exerting 
a pressure upon it 
with the plunger, 
the height to which 
the water can be 
raised depending 
upon the amount 
of pressure exerted. 
Some pumps are so constructed as to act 
aither as lift or force pumps as desired, i 
Hydraulic ram. In many localities, where 
a steady flow of water is available with con- 
siderable fall, the hydraulic ram may be used 
to excellent advantage. The ram wastes a 
considerable amount of water, depending 
mainly upon the height at which it must be 
discharged, or, per- 
haps more correctly, 
upon the ratio of the 
depth of fall to the 
height of discharge. 
When the ram is oper- 
ating, water flows 
through the drive 
pipe, increasing in p 
velocity until the mo- M 
mentum is sufficient 
to close the outlet 
valve. As a result 
of the impact of the 
suddenly stopped 

flow, the discharge FlG - 5 ° 4 .- When the sink 

i ■ -i j i some distance trom the 

vatve is raised ana a s st0V6; a faucet on the boiler 

portion of the water provides a handy supply of 

is forced into the dis- < \ . a ■^-~S to ^ vater - 

charge pipe, reducing the prfeg3 tfrgsiw and 
consequently allowing the disqBjgj^gsfclto fall 
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Fig. 503. The steel pressure tank 
connected with a f .vee pump which 
can be oper- ;i.i ed by hand or 
connected up v/iiH the windmill. 



and the outlet valve to open jj jhen J h gjj 
again repeated. An air dome is'i Oiiually 
to the discharge pipe, which [rli| 
cushion to relieve sudden me< h : 
equalizes the flow at the (1$ 
Chapter 16). S SgSS ' 

Elevated tanks. The efevatecf-tank system of 
water supply is a very common one, being used 
both in large and in small installations. It consists 
of a tank, located either on a tower, on an 
elevation of the ground, or in the top of a building, 
and is connected by properly arranged piping 
systems, with the pump from 
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Fig. 505. The pneumatic pressure tan 
system run by gasoline engine powerr'is * 
most desirable equipment foj -the farm. 
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disadvantages A however, in that the 
stored in it is likely to freeze in winter 
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become stale in summer; besides, a number of 
accidents have occurred from the failure of 
tank supports. 

A force pump is used to elevate the water 
into the tank, which should be equipped with 
a gauge or overflow, to indicate when the 
tank is filled. The pump may be operated 
by hand; but when the tank is designed to 
store a supply sufficient for several days, 
some sort of a power-driven pump is prefer- 
able. The pipes conducting the water to 
and from the tanks should be of not less than 
1-inch diameter. Three-quarter-inch pipe is 
sometimes used; but the friction loss is so 
great in the small pipe that it is much better 
to use the larger size, which costs only a little 
more originally, and is no more expensive to 
install. The tank itself may be of wood or 
metal, preferably the latter; and, 
where possible, as is the case when 
the tank is installed on a hill, it is 
best to make it of reinforced and 
waterproofed concrete. 

Hydropneumatic system. In an 
attempt to produce a water supply 
system that would furnish an ade- 
quate supply of water under good 



The pressure decreases as the water is 
until, when the tank is empty, it is 
nothing. In the majority of 
s, the pump is power- driven, using 
line or electricity with automatic shut- 
tQ h ave hand- or windmill- 
for less expensive 



The tank is generally located in the basement of 
the residence, where there is no danger of 
freezing, and where the stored water is kept 
reasonably cool. From 75 to 80 per cent of the 
total capacity of the tank is used for water storage, 
the remaining space being utilized by the 
compressed air. A tank of from 1,200 to 1,500 
gallons capacity will hold several days' supply of 
water for household use, exclusive of stock 
requirements. 

Pneumatic system. The difference between the 
pneumatic system and the hydropneumatic system 
lies in the fact that the former does not provide for 
the tank storage 
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Fig. 506. Diagram of the arrangement and 
essential fittings of a simple but complete hot- 
and-cold-water system. 




of water, but for compressed air exclusively. The 
elements of the pneumatic system comprise an 
airpump, a tank for compressed-air storage, an 
automatic pump, and a distributing system. The air 
is compressd by the pump to a pressure generally 
slightly exceeding 100 pounds gauge and stored in 
the airtight tank. Thence a pipe leads to the auto- 
matic pump, which is a double cylinder contrivance 
with valves so arranged that when it is submerged 
in the well or cistern, one of the cylinders is filled 
with water by external atmospheric pressure. As 
soon as the filling is accomplished, the compressed 
air is automatically released, to exert pressure upon 
the water in this cylinder, driving it through the 
water mains, while cylinder Number 2 is filling 
with water. When Number 1 is empty 



and Number 2 is filled, the action is reversed, the 
water in the latter being forced out by the 
compressed air. . 

This system is the most recently developed of all 
water-supply systems, and possesses many 
advantages. It may be used either in dug or in bored 
wells, successful operation being obtained with the 
pump located even as deep as 125 feet. The only 
places that wear occurs are in the air pump and in 
the automatic pump, but in both cases the worn 
parts are replaceable. No water is stored, to freeze 
or grow stale, and a constant supply is possible, the 
only attention that is required being that involved in 
maintaining the air pressure in the compressed-air 
tank; and, with an electrically operated air pump, 
even this may be automatically controlled. 




Fig. 509. An abundant supply of good water makes for a better farm and healthier plants, animals and people. It 
is one of the most profitable of all investments 
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Fig. 510. A simple plumbing outfit for the farm. Pressure is 
obtained by locating the supply tank in the attic, and filling it by 
means of a hand force pump. Hot water pipes are shown in black. 




Plumbing 



part of every fixture, 
for it prevents sewer 
gas from entering the 
house. 



The words "plumbing" and 
"plumber" have their origin in the Latin 
word for lead (plumbum) since early 
workers in pipe used lead extensively. 
Later development has, to a great extent, 
eliminated lead from plumbing work, 
though in certain places a satisfactory 
substitute for it has not been found. 
Modern plumbing fixtures quite generally 
consist of brass or steel pipe, usually 
nickel-plated; and it is only in occasional waierCfot 
instances that lead pipe is used. 

Though the journeyman plumber has 
an elaborate list of items in his 
equipment, it is possible for an amateur 
to accomplish simple plumbing 
successfully with only a few tools. 
Fortunately for the latter, manufacturers 
are now making fixtures which may be 
connected with the piping system by 
means of simple unions of various lands, 
so that he does not need to know how to 
make a "wiped" joint, a knowledge of 
which constituted a standard test for the 
early plumber. A pipe wrench, a pipe 
vise, a cutter, a reamer, a rule, a diestock 
and dies, and some white lead should, 
when combined with ordinary skill, be 
sufficient 



Fig. 511. Complete waste disposal system that can be connected 
up with a community sewage system or a septic tank as shown. 
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Systems of plumbing. Two systems of 
plumbing are in common use — the single-pipe 
system and the 2-pipe system. In the former, 
1 pipe is used both as a combined waste pipe 
and soil pipe and as a vent stack; it is almost 
universally used in residence installations. 
The 2-pipe system provides 1 pipe for dis- 
charging^- and a separate one for a vent stack. 
While theoretically more nearly ideal than 
the 1-pipe system, it is more expensive and 
not so practical. Separate waste, soil, and 
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Fig. 512. Somewhat more elaborate plumbing 
system than that in Fig. 510; in this case the 
water tank is on the third floor and the 
bathroom, complete, on the second. Sinks, tubs, 
etc., are connected -with a single soil pipe 
requiring a sewage disposal equipment. 



The connecting 
fixtures and the 



Vent pipe, 
pipe between 
vent stack. 

Vent stack. A vertical pipe, 
connecting with the outer air, into 
which vent pipes discharge. 

Waste fixtures. Plumbing fix- 
tures, such as lavatories, tubs, sinks, 
etc., which do not receive any 
human discharge. 

Waste pipe. The pipe 
connecting a waste 
fixture with the waste 
stack. 

Waste stack. The 
vertical pipe into which 
waste fixtures 
discharge. 



t stacks are rarely used in residences, 
hen the single -pipe system is used, it is 
to use drum traps instead of the ordinary 
ipes for traps, since the latter are subject 
s'JShonage, resulting from the aspiratory 
ect Uof a large volume of water being dis- 
charged down the waste pipe, as when a 
set is flushed. The seal in traps may fail 
ta — OTiier causes, s> 



ry action when a 
ches on the dischar^ 
oBier accidental occurrences^ 

Fixtures. Plumbing fixlixe 1 
material used in. their i ai 
tubs may be made of solid 



evaporation, cap- 
or piece of cloth 
of the trap, or 



vary in the 
acture. Bath- 
VHreous ware, 



which is exceedingly han 1: i^me Nihd durable, 
but expensive. Just asw gervice^Ne ones 
may be made at a much b^r costNsKheavy, 
stamped sheet iron, poi c dtain-enameieX on 
the inside and painted o " -^enameled oV\the 
outside. The same is rj& of. lavatoHe 
Sinks ar e usually made ■ ; i>f enameled i: ti 
though more expen sive installations sfojne- 



times include earthenware 
dry tubs are almost always 
Made of this t^f^P^e. 
and not wJfl^tojJerf 
of enameled iro n. Wate 
manufact<fl^d"Jo£JSi 
shape 
or- 

must be ha. 



s:(>ne. 




Fig. 513. A system quite similar to that shown above, but in which water pressure is obtained 
from a pneumatic tank filled by means of a hand-power force pump. 
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Fig. 514. Commonest types of valves used in heating and 
plumbing work: a, globe; b, angle; c, cross; d, straightway or gate. 



as possible. The surfaces should be smooth, so as 
to admit of easy cleaning; and n o acid or 
substances containing acre ks-^Jari feU^ used on 
them. The water-closet, espfect^^Tshould be 
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Two types of closets are to be recommended — the 
"wash-down" arid the "siphon-jet." Of these the 
former is the cheaper; the latter is a newer 
development and has the advantage of a rapid and 
an almost noiseless flushing. 

Pipe. Heavy cast iron pipe, not less than 4 
inches in diameter, is used for soil stacks and for 
connection to the sewage-disposal installation. 
Lighter steel pipe, not less than 1 1 inches in 
diameter, may be used for fixtures other than the 
water-closet. Care must be taken to have the waste 
pipes at least as large as the outlet of the fixture. 

In fitting pipe, measurements should be made 
carefully, consideration being given to the length 
of thread, or distance which a pipe will screw into 
the fitting. Standard dies are made with the 
thickness of the die equal to the proper length of 
thread. White lead is used to insure a tight joint, it 
being spread on the external, not on the internal 
thread, before parts are screwed together. The use 
of a wheel cutter in cutting pipe leaves a thin rim 
or burr extending into the pipe and reducing its 
cross section. This burr should be carefully 
removed with the reamer as soon as the pipe is cut. 

Requirements. The requirements of a good 
plumbing installation may be summarized as 
follows: 

The fixtures must be simple in construction and 
action, made of good materials, and sightly in 
appearance. 

Tight joints must be made, to prevent leakage of 
water, waste, or sewer gas. Every fixture must be 
provided with an effective trap which can be easily 
cleaned. Pipes must have sufficient slope to insure 
a rapid, self-flushing flow. Provision must be 
made for cleaning every part of the system, espec - 
ially soil and waste pipes that may become 
clogged. 

Care in installation and an occasional inspection 
are necessary, if continuously satisfactory 
operation is to be secured. 



simple and perfect in constructi onf^houl d contain 
no movable parts, and should be furnished with a 
flange by which an absolutely perfect joint may be 
made with the soil pipe. 
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as a sewage system. Farm 
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Sewage 
or fecal 
known 
human 

tions in the household, or waste from the rrr 
The proper disposal of sewage is 
for several reasons. In the first p||&_ 
removal; for sewage may contain^teMt&ts 
gerous to the health of individuals or 
large. In the second place, sewage contains 
given off dining the process of putrd 
mon decency requires that no offensive mat |r| 
lowed to accumulate in the rei 
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The development of rural sewage-disposal systems has been remarkably 

rapid in recent years; and it is now entirely possible to dispose of sewage in a 

clean, satisfactory, and scientific manner with as much success as accompanies 

the disposal of city sewage. So far as the plumbing installation is concerned, it 

is the same in both the city and the country homes; but no street sewer is available 

in the country, as in the city, and other outlets for discharge must be found. 

Many dwellings are not equipped with a water supply and plumbing system 

which permit of the use of a liquid carrier for wastes. It may be impracticable, 

on the score of economy or for other reasons, to make such an installation; and, 

in such a case, special methods must be adopted to get rid of wastes. 



Household wastes. It is possible to dis- 
pose of waste from the kitchen and laundry 
in a satisfactory manner, if occasional care be 
given to the installation. The simplest way 
is, of course, to pour it upon loose, porous 
soil, in different places successively; but this 
may result in supersaturation, or "water- 
logging," of the soil, and in summer time 
may produce a feeding ground for flies. A 
plan to be more recommended is to employ 
subsurface irrigation, pouring the wastes 
out into a system of tile laid with loose joints, 
from which it seeps out and percolates through 
the soil to another system of similar tile laid 
18 to 20 inches lower, from which it is carried 
away. Such a system may be made to fur- 
nish some moisture to a small garden, or 
portions of it, without harm. All liquid 
waste, from dishwashing, cooking, or laundry 
and cleaning operations, may be discharged 
into the tile. 

Privies. Where a water-borne sewage 
system is not practical, some special means 

must be devised to 

*tn*ft«aa dispose of human ex- 

cremental material. 
The privy as it is 
too commonly built 
, is to be abhorred: 
p A > it is insanitary, 
offen- 
sive, ugly, and some- 
times positively 
dangerous. It may 
contaminate water 
supplies, and it af- 
fords an ideal breed- 
ing ground for flies. 
With proper con- 
struction and 
supervision,however, 




Fig. 517. Septic tank principles applied to a simple privy vault. 
There is no reason why any farm should be without at least this 
degree of convenience. 



acceptable and reasonably satisfactory agent in 
human sewage disposal. It should be well built, 
with adequate ventilation and with all openings 
carefully screened to exclude flies. 

The excrement may be taken care of in 2 ways — 
(1) by the dry method, which is the 



Septfc forth 



1 J arum *-M~r:i 

Fig 5 1 6 Complete sewage system making use of the one-chamber type of septic tank which discharges 
into a line of purifying tile run under the garden or lawn 
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simpler, but requires constant attention, and (2) by 
the wet method which isjnore or less automatic 
and requires attention only at intervals. In the 
former a receptacle is provided which receives 
both the fecal matter and the urine; and each time 
the privy is used a small quantity of dry, fine earth 
or ashes or fresh-slaked lime is sprinkled over the 
deposit, to deodorize it. The receptacle must be 
watched and removed when necessary, the 
contents being buried in the soil at some place 
from which no harmful contamination can occur. 
Sometimes the receptacle is not entirely closed at 
the bottom, so that the urine may drain away, then 
to be carried to an underground system of loose 
tile, and absorbed into the soil. 

The second method of equipping a sanitary 
privy with some means of liquid disposal may be 
carried out in one of several ways. The simplest is 
to place a rather large receptacle below the seat, 
the receptacle to be filled perhaps half full of 
water, which may or may not be supplied with 
some disinfecting agent; when necessary, the 
receptacle is removed and emptied in some safe 
place. A better but somewhat more elaborate 
method is to build a small water-tight chamber 
below the seat, in which septic action, to be 
described subsequently, may take place. 

In construction, a sanitary privy should be, 
perhaps, 4 feet square, with tight walls, which 
may, if so desired, be built double to afford 
insulation from cold. The rear wall below the seat 
is provided with a hinged door, to facilitate the 
removal of containers; and the close and careful 
fitting of this door is important. Sometimes, such a 
privy is located adjacent to the house, and 
communication is made between the two by means 
of a vestibule, or, less to be recommended, directly 
through a door. 

Sewage disposal by bacterial action. The most 



method devised for sewage treatment 
jf bacterial action in accomplishing its 
this action is as follows: Three 
Derate in the disposal of sewage: 
" ich require the presence of 
istence; anaerobic bacteria 
ice of oxygen, and can work 
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Fig. 519. 
The -irnplest 
pwiMc kitchen 
wnstc disposal 
septic tank sys- 
tem. Any farm- 
er can build it. 




Ctpt'C tank 




only where it is entirely excluded; and'faculta- tive 
bacteria, which live and operate under either of the 
above conditions. 

When sewage is discharged into a retention 
chamber, it is first subjected to the action of the 
anaerobic bacteria; liquefaction to a certain degree 
occurs, the suspended organic matter breaking up 
into liquid and gaseous compounds with a slight 
precipitation of insoluble matter or sludge. The 
product of this decomposition is then carried out 
into the soil, which contains a certain amount of air 
and in which the aerobic bacteria can live and 
work. Here the sewage is purified by the oxidation 
of the decomposed compounds, rendering them 
usable as plant food. The facultative bacteria 
operate mainly in the first stage of the reduction. 

Cesspools. The cesspool occupies a rather 
anomalous position in the field of sewage disposal 
It usually consists of a simple pit loosely lined with 
brick or stone. Sewage is discharged into it 
directly, and it is evident that there will result an 
overlapping of reduction processes. Since the 
sewage will not be absorbed immediately, some 
anaerobic action is likely to occur, while that 
portion absorbed into the surrounding soil will be 
subjected to oxidation by aSrobic bacteria. 
However, neither action wall be even approxi- 
mately complete. 

The cesspool may operate with apparent success 
for an extended period; but sooner or later it will 
fail, owing to the soil surrounding it becoming 
water-logged and thus preventing aerobic action. 
Often, especially if the location of the cesspool be 
in very sandy, porous soil, it may operate well for 
years; but it is never safe, for the leachings* from 
it are likely to be transmitted into strata from 
which the water supply is drawn. The cesspool is 
never to be recommended, except as a last resort. 

Septic tanks. The septic tank is simply an 
elaborated ce&r^eloW/Which provision is made for 
_ _ the pro per accoflfortfefcment i°~ 



VenM 



^g licn Funning Vitrified tewtr pipe 

Fig. 5TS!"Sewage tile laid incorrectly (faflfte) and . correctly 
(below). The interior course must be smooth and unbroken. 
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FIG. 520. Two-chamber septic tank with automatic siphon which 
empties the smaller chamber. The liquid leaving such a tank is practically 



bacterial reduction of sewage. In its most 
elementary form, it consists of a water-tight 
chamber of sufficient size to insure the retention of 
sewage for at least 48 hours, with a baffled inlet 
and outlet and a provision for the disposal of the 
effluent from this chamber. A better and more 
satisfactory form, and one which is more generally 
built, combines with the first chamber a second one 
in which is located an automatic siphon for the 
intermittent discharge of sewage, which prevents 
the soil from becoming water-logged. The 
decomposition of organic material is effected in the 
first chamber; the second stage, or oxidation, 
occurs in the subsurface distribution system into 
which the siphon discharges the liquefied sewage. 

For an average family of 8 persons, the first 
chamber, or septic tank, should be 4 feet wide, feet 
long, and 4 feet deep. The second chamber should 
be 4 feet square, with a minimum depth of 2 feet; 
and a 3 -inch siphon should be used. The effective 
depth of sewage in the septic tank is only 3 feet, 
because of the inlet and outlet pipes; so that care 
must be taken that this is not materially diminished 
as a result of sludge accumulation. 

Proper arrangement of the irrigation system to 
receiyfirtie effluent from the^B^sptic ■ tank is 



close soils, it may be necessary to 
surround the tilo with loose gravel, 
for the purpose of more rapid and 
complete absorption. The pro- 
portion of tile to the quantity of 
effluent discharged should be about 
1 foot to 3 to 5 gallons of effluent, 
depending upon the character of 
the soil. It might be supposed, 
from the shallowness of the soil 
above the tile, that the effluent 
would freeze; but experience indi- 
cates the contrary. 

A septic tank will not 
begin to 
operate satisfactorily until the sep- 
tic chamber is filled; and even 
then it may be necessary to inocu- 
late it with anaerobic bacterial 
cultures from another tank or cess- 
pool, to correct the "sick" condi- 
tion. A thick, heavy scum on the 
surface usually indicates good ope- 
ration, and this should be disturbed 
as little as possible; the inlet and 
outlet should be protected by 
baffles, so that any discharges into 
or from the tank'will not affect the scum. 
Often, a septic tank will operate well for years 
without any attention; but occasionally it 
may be necessary to remove sludge accumula- 
tions or to clean the siphon and discharge pipe.- 
It must be remembered that the reduction 
of sewage by this method may not be abso- 
lutely complete, nor is it certain that all dis- 
ease germs will be destroyed; consequently, 
reasonable care should be given to the tank 
and to the subsurface system, in order that 
no harmful results may occur. 

Creamery sewage. The disposal of wastes 
from a cheese factory or any milk-handling 
or dairy manufacturing establishment is one 



periodically 
harmless. 



.. Manhole 



r.ft*... cso> 



PI 
pe 



8'0 



lases,'thf effluent is discharged upor 



method 1 

4-inch ord inary agB^idttjfral-Jj]. 
J 
j 
P' 




■V- -.v.y -.a 



-V. •. •>: #: ■ j 



S'Ol 5- Of 




Dnm\ 



Fig. 521. Lengthwise section and plan of a singlechamber septic 
tank. If the discharge can be run out into a sandy or gravelly soil, 
it is entirely satisfactory, but in any case the accumulated 
sediment or sludge must occasionally be removed. 
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Fig. 522. Before (left) and after (right) the coming of modem plumbing and a sewage system to the average farm home. Inconvenience, 
endless daily chores and personal carelessness give way to greater comfort, leas labor and better health and habits when such a change 
occurs 



of the most vital factors in its installation. 
Quite often it is impossible to connect with a 
city sewer system, and no large stream of suf- 
ficient steady annual flow is available to 
afford adequate dilution; the or- 
dinary household septic tank 
just described cannot adequately 
meet the demands for sewage 
disposal from a creamery or simi- 
lar building. 

Creamery sewage differs from 
ordinary sewage in that it con- 
tains curd, butter fat, oils, and 
considerable lactic acid, resulting 
from the cleansing of milk uten- 
sils and dairy product machines; 
and decomposition is somewhat 




indicates that from 1 to l\ gallons of sewage 
results from the production of 1 pound of 
butter, so that it is evident that, even in an or- 
dinary small creamery of 1,000 pounds butter 

output, a much larger tank is 
necessary than for simple house- 
hold requirements. 

A sewage-disposal system for a 
creamery is constructed on prac- 
tically the same principle as for 
any other purpose, the main vari- 
ations occurring in the size of the 
tank and in the method of car- 
ing for the effluent from the sep- 
tic tank proper. The ordinary 
subsurface irrigation system is 
usually inadequate, and a special 



Fig. 412. Types of waste traps: a 

slow. The tendency of lactic acid S-type; b half-S or P-type: c filter bed of porous material may 

to retard or suppress bacterial runnmg trap: dram or non-siphon be provided. For a 1,000-pound 

rr , , type. In each case the obiect is to r ., , r K • 

action is so great that every prevent the return of impure gases capacity butter manufacturing 

effort should be made to re- from the sewage system plant, a septic tank of approxi- 

duce its quantity, and to ex- mately 600 cubic feet content 

elude as. much as possible from the septic will be necessary; allowing for a 2-foot depth 



tank. 



It is recommended that creamery sewage be 
allowed to remain in the septic tank for a 
minimum of 3 days; a longer period being 
advisable, but necessitating a larger and con- 



' of scum and sludge, a tank 7 feet deep, 6 
ade, and 20 feet long, is required. The 
jbted should have an area *of approxi- 
square feet per gallon of effluent, 
,$00 square feet — say, 30 feet wide 
t fang. 





Fig. 514. Looking into a partly finished concrete, two-chamber septic tank. The 
iron rods will be bent [over to help reinforce the concrete cover. Note in the right- 
hand chamber the siphon, which empties it as often as it becomes full, and thus 
gives the sewage the longest possible time to decay and purify under the action of 
bacteria 





EFORE one can decide what kind of materials are best for, or what particular 
type of construction to adopt in, the erection of a farm building, the re- 



quirements of the structure must first carefully be considered. Sometimes it is 
not practical to arrange and construct the contemplated building so as to fulfill 
all of these. In such cases the builder mustbe his own judge in making a selec- 
tion. 

Requirements of Good Farm Buildings 

Keep contents of barn dry. The first requirement of any farm building is that it shall 
keep out rain and dampness. Animals must be kept dry to keep them warm; foodstuffs 
must be kept dry to prevent mold; and tools and implements must be kept dry to prevent 
rusting. 

Keeping the animals warm and dry will save a considerable portion of their energy. 
Keeping mold, mildew, and fermentation out of grain, hay, feed, and other crops by 
storing them in a dry barn is very important. Rust and corrosion in implements, tools, 
and vehicles can be most economically prevented by keeping them in a dry building. 

Pure air, proper temperature, and good light essential. Pure air is as essential as food 
for the well-being of animals. In fact, all animals require more pounds of air per day 
than they do of food and water combined. _ 

Air once breathed is not only full of poison, but is saturated with moisture. Unless 
proper ventilation is provided, this moisture will soon increase the humidity of the air in 
a barn to such an extent that water will drop from the ceiling and run down the side 
walls. 

In a warmly built bam, a smaller amount of the food consumed by the livestock is 
used to produce heat, and a greater amount for the production of meat or milk, tending 
to convert the boarder cow into a profitable producer: 

In order to keep milk cool, or to preserve ice, the dairy or the icehouse must be built 
to resist changes in temperature. 

The necessity of light is very much neglected, even in many of our so-called up-to- 
date bams. We all know that unrestricted sunlight is nature's greatest destroyer of 
bacterial life, that it is essential for the healthy development of all 
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bunks are located under cover, around it 



Comfortable, Contented Animals Do the Best Work, Give the Most Milk, Make the Quickest Gains and Return the Largest Profits. 
The Buildings Largely Determine the Degree of Their Comfort and Contentment 



Manufacturing Work on the Farm as Elsewhere, if It Is to Be Profitable, Must Be Placed on a Basis of Scientific Efficiency 
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Labor-saving devices and 
niently arranged farm buildings 
tlie elimination of much irksome 
work, and, consequently, the 
ening of working hours. 

impemefnt nttaOjaredcas nftqsayof 
Siids mtim swfommii&m as econipm 
and durable construction will admi : 
Economy of space often in 
a saving in expense and in tht 
venience of using it. Concentr: 
feeds so that their distributior 
be central in relation to all stalls 
Arrange all the tie stalls nearelst 
feed room and all pens and box 
farthest away from the feed 
that the largest bulk of feed 
earned the shortest distance. 
Arrange cleaning alleys with doors 
convenient to the manure pit. Ar- Fig. 521 
range tool room .so that a definite 
place may be assigned to each tool 
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An, intermediate type of bam fi-awi%;"i|jj^' 
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Economy hj constyjicticjm, Tb sefeure ecoriomy^in^cjDBstruction-use loeal- materials, 

pa 

can be built aj. 

purcnaseq.at retail prices.; papula tnq tarm' contain fiel| 
t- may! .bje 1 used witji^conomy in the walls*md frondation of any ldnd of fan! 
?pig. Wheije no 'sand, gravel, or stone is con^^ie^^lcli or follow tile may b| 
e,conomicaiX ; ;M6st Of the local woods whicl^r©^- .in the wobdlot may be usei 
Hih^jeconomy^l^^ - ., "•_ 

J {For. average conditions, a plank-frame Superstructure is 'rksm'Q%S6hpmi^a\ than 
«*{|^f heAvyjguare:tirfebers. . ,- . :\ , -.~S'~~~~" 

xtkfr roofing qucKUon_ is. jan^rnjwrtant one, hinging,,, to a iarg^'^tent,- on local 
nartjets. Ii is ad^abTte-""^ good v|60fing material : 

ivS/tablc in Ihci locality* before F'dcRskm is fRa^l"--?*- " Jg^^-i T^Jsssst 

' jAVfiiie economy;^ cos 
)f 'a building, strength. and' dniabi)ity are 'klsp desirable becjause, th|^ insure perfrjanenci 
m^^v^p^se^r . : 'u|l0^f£ Qmte ^ften: it'ft 

\hieh combines cconomv *\ ith -str-cngth and durability. Time is always well spent-* 
ll^estigatihg Ibe'^t market conditions, before deciding definitely what material 1 is thy. 
nost ef/io-ieiit. To build for permanence may not add greatly to the original cost: am 
! he>^ayMg ; i^upkeep, insurance, and depreciation will soon make the permaneij: 
building the cheapest 

Protection against fire. Fire causes, most of. the building losses on farms, ^ihd haj. 
[lestroyed^jri the-United States in a year buildings worth nearly half as much- as Jjjje nejjj 



blIeTeIe^Ted~in die same period. Flrrin^ttrariCC ffl repaythc liuinei the vvoilfr df tr S ; 

exposure of livest^MtolB6ta^s§snpro&Ht^^ incurred 
duringthe rebuilding or restoration of the damaged premises. 
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Use fire -resisting materials, such as stone, brick, concrete, or tile as much as 
possible. If wood construction is used for the superstructure, place the buildings 
a safe distance apart — 100 feet or more is advisable. Yvhen, for the sake of con- 
venience, or from lack of space, or owing to climatic conditions, it is necessary 
to connect the buildings, build fire walls with fire-resisting doors between all build- 
ings. 

Design should be pleasing and logical. A pleasing appearance is by no means 
a minor consideration, and it can be obtained without additional expense. Beau- 
tiful landscapes defiled by unsightly structures should be a thing of the past. 
Substantial, sightly buildings give the 

farm an appearance of prosperity. 

The tendency to follow the design 
of existing buildings in a neighborhood 
is no doubt the greatest hindrance to 
progress in bam construction. Defects 
are perpetuated and improvements 
ignored in copying the arrangement 
and construction of old barns, even 
if these have been found handy and 
durable. Farming methods are chang- 
ing rapidly, and the old type of bam 
will soon be classed among relics. 

Each building should be carefully 
planned for the sendee it is to render, 
regardless of previous practice. Time 
and effort expended in analyzing the 

needs of this service and in planning to meet these needs in the best possible 
manner will save labor and expense as long as the building is used. Compact 
arrangements pay dividends by saving labor. 







\v , 


r 




If ' N 


II / a 


r 

















r 

M 
J 


/ 


<* 

: -42-^ 






V 


v . A 


f 
V 




\ 
/ 


M 

\ A 





■orjevr/fj/oc 



F:G. '27 Other details of the heavy timber type of Vara framing 



Building Materials and Their Proper Use in Construction 

It may be well said that in the construction of farm buildings there is a proper 
place for all building materials and that each material should be applied in its proper 
place. No building material meets all of the requirements mentioned in the preceding 
paragraphs, but the one best suited to its particular purpose should be selected from the 
many available. Below are given certain rules and standards with which the various 
materials must comply in order to meet the building requirements, together with 
suggestions as to how the materials should be applied and what materials may be used 
with the best results. 



Excavations for buildings. The ground must be 
excavated before putting in foundations, either for 
basement or for trenches, to place the masonry 
below the frost line. The nature of the ground must 
be carefully noted, after excavations have been 
carried down to a depth where no frost will occur 
under the walls; the kind of subsoil will determine 
the width of the footing or lower course of stone or 
concrete upon which the weight of the building 
will rest. For building purposes, the various kinds 
of soil may be classified as follows: bed rock,. clay, 
gravel, and sand. 

Bed rock is generally safe to build on for 



any land of structure, provided the foundation beds 
are kept level. 

Gravel, even when mixed with small boulders, 
may also be considered perfectly reliable for any 
ordinary structure. 

Sand will carry very heavy loads, provided it is 
confined; but great precautions must be taken to 
confine it properly, and also to keep running water 
from it, as the action of the latter will soon wash it 
away. 

Clay, when compact and dry, will carry large 
loads, but water should be kept from it, both under 
and around the structure, because wet clay is pasty 
and semiliquid, causing the foundation to slip and 
settle unequally. 
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more particularly for the inexperienced^ 
builder, it may be well to mention that as 
soon as the studding are set in place, they 
should be well braced against wind, and as~ 
soon as the joists are in place, more braces 
should be added. These braces should re- 
main until the siding is in place and the roof 
has been completed, whenthey may be taken 
out. 

Framing the roof. In framing the roof 
one set ol rafters is carefully laid out on the 
hay-mow floor or other convenient level 
platform; and, after the exact length of each 
piece is computed, these are used as pat- 
terns, and the required number of pieces are 
cut from this one set of patterns. Yvrhen ail 
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With this method of raising, no scaffold is required, but each arch should be well 

stay-lathed as soon as it is raised and plumbed. It saves labor in framing, as all the heavy 

nailing is done on the floor instead of in the air. 

In this type of bam, the double plate at the top of the studding is omitted, and this 
joint is tie-braced just as the joint between the lower and the upper rafters is framed. 

The narrow matched siding running horizontally is preferred, as it ties the arches 
together at the studding, just as the sheathing ties them together at the rafters. If vertical 
siding is desired, place continuous 2 x 4-inch nailing girts on the face of the studding, 
and break joints so that the girts will form a continuous hoop, or tie, around the building. 



Gable-end bracing. The gable ends of the braced- 
rafter barn should be braced by using double 2 x 
12-inch plates on top of the lower studding; and 
these gable plates should be braced across the 
corners to the plates of the side walls with 2 x 10 
plank or with two 2 x 6's nailed together, so that 
one sets on edge and the other lies flat, thus being 
stiffened against hay pressure from both directions. 
The gable above the plate is braced by running 2 x 
12-inch braces from the studding to the girders 
supporting the mow floor. These braces may be 
braced back to the gable, to counteract the hay 
pressure (Fig. 530). Fig. 528 illustrates the method 
of framing the ends. 

Ventilation flues for braced-rafter bams. 
Wherever foul-air flues are to be built into the side 
walls, they may be easily formed by substituting 2 x 
12-inch studding in place of the regular 2 x 6-inch 
size, to form the sides of the flue; also, 2 x 12-inch, 
should be used for the lower rafters and braces at 
the plate at all places in the roof containing these 
flues. 

After the siding and sheathing have been placed 
on the outside face of the studding and rafters 
respectively, cover this surface (inside the flue) 
with building papers and over this paper surface 
place another thickness of matched boards, running 
vertically, to form the outside wall of the flue. 



Construct the wall of the flues exposed to the 
interior of the barn, built in sections, by nailing 
together two thicknesses of dressed and matched 
boards, with building paper between, the boards of 
one thickness running at right angles to those of the 
other thickness; and, after well nailing, place these 
sections against the interior edges ofjh,e . t ^ — - 
2x 12 studding and nail in plac^s^mat^fffes^oaixls 
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The flues should extend, in an air-tight 
construction, to the underside of the roof at such 
places as ventilators or cupolas are placed on the 
roof. The flues should be kept in as nearly a 
vertical and straight line as possible. 

The air from the mow should never be taken out 
at the same cupola or ventilator that is expected to- 
suck the air out of the flue. A separate ventilator 
for each flue will always give better results than 
two flues run into one ventilator. 



Plank-truss construction. In certain parts of the country, it is advisable, owing to the 
long rainy seasons, to have bams with large floors which may be used for threshing or 
for unloading the hay wagons within the bam during wet weather. 

This bam floor, or interior driveway, is most convenient if placed on a level with the 
mow floor, running crosswise of the bam. This requires very large doors in the side of 
the superstructure, which makes it necessary to have the side walls above the mow- 
floor level from 14 to 16 feet high. 

These large openings also make it necessary to concentrate the support of the roof at 
certain points (between the wide doors) on the side walls. These conditions have 
developed the plank-truss type of bam construction (Figs. 531 and 532). 



Framing the plank-truss bam. The entire dead 
load, wind load, and live load imposed on the 
superstructure of this barn is carried by the plank 
trusses, which are spaced from 



12 to 16 feet apart. The total weight is con- 
sequently very considerable and the trusses must, 
therefore, be built carefully and strong and out of 
good, soi'nd material. 
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Also the long members require extra strength 
against lateral-deflection. 

The various members of each truss are bolted 
together, and upon each of these bolts rests a large 
responsibility. As a chain is no stronger than its 
weakest link, so this truss is no stronger than its 
weakest joint. The bolts should be carefully 
placed, and provided with large, thick washers at 
the head and nut ends, so that the tightening of the 
bolt will not crush the wood fibers about the bolt 
into worthless pulp. 

The trusses, after carefully assembling, are 
raised into position and well braced; after this the 
studding is framed and set up (Fig. 533); then the 
purlin and its braces are placed, from a scaffold 
built on the mow floor; then the rafters are set in 
place, 



and the bam is ready for the inclosing lumber. 

The ends are framed as shown in Fig. 531. Since 
the entire weight of this b2m is carried by the 
trusses, it is not necessary to have so many wall 
studding between the trusses; and, because the 
studs are set farther apart, it is economy to use 
vertical siding on this type of barn. 

This type of construction has been so successful 
in the sections of the country requiring a barn 
floor, that, through wide publicity, it has come into 
very extensive use in other parts of the country 
where the barn floor was not called for and has, 
consequently, been omitted. Under such 
conditions, the plank- truss barn will cost about 15 
per cent more than the braced-rafter construction. 



The One-story Type of Bams 

A great movement for better barns is now sweeping over the country. Better barns, 
however, not always mean large, expensively built, pretentious bams. 

The farmer who desires to start with a small capital and, at the same time, build 
well and along scientific lines whatever he does build, may be interested in the 1 -story 
type of bam construction, which will cost very much less to build per head of livestock 
capacity or per ton of hay capacity than either of the 3 double-story types previously 
described. 

This 1 -story type of construction consists of a 1 -story shed for livestock, detached 
from or attached to a 1 -story shed for hay storage. Some of the advantages of this type 
of bam are the following: 

Both sheds need not be built at the same time. If capital is limited, the shed for the 
livestock may be built first and, if necessary, the hay may be stacked in the yard under 
a tarpaulin for the first season. This reduces the original cost to a very small amount. 
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The hayshed, built to the north of the stockshed and at right angles to it, forming an 
L, gives protection from north winds to the stockshed and the exercise lot. 

The storage of the hay on the same ground level with the stock saves labor in filling 
the mow, because the hay track is about 1 1 feet nearer the ground — a saving of about 
60 per cent in hoisting the hay to the track. 

Where first-class milk is produced in the 2-story bam, requiring hay to be thrown 
down from the mow above to a dustproof room at one end of bam, the 1- story bam 
saves labor in feeding hay, because it is not necessaiy to climb up a ladder to get to the 
mow and then to carry the hay to the chute. 

It is more sanitary, because more dust is excluded from the cow bam by eliminating 
the hay chute, and fewer odors from the stock will reach the hay. The ventilating 
system is better, because the ceiling is arched and air can be taken out at the centre, 
when so desired. The greater height of the ceiling gives a greater air capacity per 
animal. 

Risk by fire is lessened, because flames and heat will not reach the stock quickly, 
giving more time for driving out the stock; and, when the 'wind is in a favorable 
direction, there is a chance of saving the stockbam when the hayshed bums. 

Risk of storm is less, because the stock is in a low building, and the haybam does 
not extend so high in the air. 

Smaller timber may be used, because a light roof is all that the low side walls have 
to support; this, together with the fact that no heavy wooden hay-mow floor is needed, 
reduces the cost very much. 




Fig. 535. Plans and dimensions of a concrete, covered manure pit, which in connection with 
well-built livestock bams and a manure spreader, enables the farmer to get the maximum 
benefit from his manure supply. 




Fig. 53G. Diagrammatic sections of combination dairy and storage barns illustrating the principles arid metnod of operation of the 

four main types of ventilation systems 



CHAPTER 33 

The Equipment of Farm Buildings 

By M. A. R. Kelley, Agricultural Engineer, in charge of lite Service Department of the Louden Machinery Co. 
He was born and reared in an Iowa farming community and, vnth the exception of one or two years, has been 
always in touch with farming and farm problems. Graduating from the Ioiva State College, he received degrees in 
both Mechanical and Agricultural Engineering. He then was for four years in charge of the agricultural 
engineering work at the University of Missouri, after which he entered upon his present activities. He is a member 
of the American Society of Agricultural Engineers and, in 1916 and 1917, was chairman of Us Farm Building 
Equipment Committee. — Editor. 



WHY is it that so many farmers who take much pride in the exterior appear- 
ance of their farm buildings manifest so little concern in their interior ar- 
rangements? On the latter depend, to a very large extent, the health of the stock 
and the output and value of dairy and other products. When one considers that 
the bam or stable is occupied by the animals for at least half the year, it is to 
be regretted that, until recently, so little attention has been paid to such matters 
as barn ventilation, water supply, and lighting, each of which is a vital factor in 
the prevention of disease among livestock and in successful production and profit- 
able farming. 

While much improvement along these lines has been made during the past few 
years, a journey through the farms in any of the states will reveal to the visitor the 
existence of numbers of dark, damp, ill-ventilated, and poorly equipped bams, which 
are obviously behind the age with regard to agricultural progress. The aim of the 
present chapter is the remedy of such conditions by offering to the farmer (1) some 
useful hints on what to avoid in farm-building equipment and (2) some practical 
suggestions, set forth as simply as possible, in regard to cleanliness, sanitation, and the 
saving of labor, which together contribute so largely to increased production and to 
success in fanning generally. 

V entilation 

The importance of proper ventilation is now recognized by all livestock farmers. It 
has been fully demonstrated that good ventilation in a bam means less food 
consumption, greater production, and healthier animals. There is no single factor of 
greater importance in the control of tuberculosis than fresh air; and for this reason, if 
for no other, the question of ventilation is of vital interest to all dairymen. 
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There are 4 good reasons for ventilating a barn: (1) to maintain proper tem- 
perature; (2) to remove foul air and the moisture of respiration; (3) to prevent 
spontaneous combustion in the mow; and (4) to provide pure, fresh air for the 
animals. 

A dairy cow requires, for proper ventilation, approximately 3,600 cubic feet 
of air per hour, which is only a little more than that which the natural heat from 
her body will raise from to 50 degrees F. Thus, if flues of proper size are used, 
it will be easy to maintain a temperature of 45 to 50 degrees F. in the stable. The 
temperature in a dairy bam should not be allowed to drop below freezing. 

If the air in a stable or dwelling is not changed with sufficient frequency it 
becomes so damp as to interfere with the respiratory organs. Dampness in a 
barn is an indication of poor ventilation. Each animal respires 10 pounds of 
water every 24 hours, or, in other words, 20 cows will give off a little less than a 
barrel of water a day. 

Many fires on the farm, usually resulting in a total loss of building and con- 
tents, are caused by the storage of green leguminous hay in the barn. These fires 
are caused, by confining the heat and the gases which are given off during the 
curing of the hay. With proper ventilation, these gases are carried off as formed 
and do not reach the high temperatures which cause them to ignite. 

Oxygen is just as important A part of the nourishment of cows and horses as 
the food they eat. It is essential to have plenty of pure air for the lungs of all 
animals and to prevent the moisture of respiration from collecting on the walls. 

Four forces which produce ventilation are: (1) wind pressure; (2) wind suc- 
tion: (3) aspiration, or wind across the top of flue; and (4) difference in tempera- 
tures. These 4 forces must be considered in the design of any system of ventila- 
tion. 

Ventilation systems. The most common 
systems of ventilation are the Massey, the 
Howitt, the King, and the Rutherford. These 
are sometimes supplemented by the use of 
ventilating windows or canvas curtains. In 
all of these systems, inlet flues are used to 
bring in fresh air, and outlet flues are used to 
remove the foul air and odors (Fig. 536). 

The Sheringham valve, or ventilating 
window, is used primarily to supplement the 
King system during mild weather. It con- 
sists of a window tilting in at the top and 
provided with a shield on either side, forcing 
the air to go up over the top, thus preventing 
direct draft on animals. 

Ventilation through muslin is due to cur- 
rent movement through the meshes which, 
in a good grade of muslin, are very small. If 
cheesecloth is used, it is short-lived. In spite 
of the fact that cloth is commonly used, it 
cannot be considered an efficient ventilator. 

The Massey system has an inlet pipe run- 
ning from the top of the barn and opening 
at the bottom of the stable. A cowl is placed 
on this pipe through which the wind blows 
downward, giving a circulation of air. When 
the wind is blowing, air is distributed in small 
pipes around the stable. This system is not 
in common use, as it depends principally upon 
the wind for its action. 

In the Howitt system of ventilation, the 
air enters the bam through louvers or screened 
openings extending the full length of the barn 



and located near the ceiling. It passes down 
between the studding and out through a 
continuous slot just above the sill with two sep- 
arate sets of foul-air flues, one set of outlets at 
the floor and one with openings at the ceiling. 
This system can be regulated to give good re- 
sults in any kind of weather. 

The King system of ventilation, which is 
the predominant system in the United States, 
has for its principal idea a number of small 
intakes and one or more large outlets. The 
fresh air enters above the sill, rises between the 
studding, and enters 
the stable at the ceil- 
ing. The outlet flues 
start near the floor, 
pass up inside of the 
barn, through the 
mow, and through 
the ventilator on the 
roof. Th e area of the 
outlets is generally 
made two thirds of 
Qr equal to the area 
of the inlets, depend- 
ing on climatic con- 
ditions. 

In the Rutherford 
system, which is quite 
commonly used in 
Canada, the positions 
of the air inlets and 
outlets are just 




Fig. 537. Ventilating window 
with side shields or cheeks which 
prevent drafts. Opening inward, 
this style can be permanently 
screened on the outside. 
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F^eSflter^doDlefip^ip^ftaffliBrfifcdziftg': use with 
AhhrBsitftarfth-drfoWrJgpa^ 
2-inch water pipe,, the upper end running 
above the water level, and the bottom end 
running to the base sfflfeihtff sitpla? teubswer 
end is provided with suitable fitting and a 
shiejd\fflpjefling into ilhtMpipeRiBeloNKii4his>YsTEM 
shield a lantern may b¥irarfg on cold r 
nights the warm air from which, ns- 
Horse.Cow . 20—24 sq. in. 36 — 40 sq. in. 30 
ifKrough t|ie Jfip^P 'wil?-ditrh?fsh'' thel2— 14 
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over 40 or 50 feet apart, and'should start abovS 18 
inches above the floor. Each flue should be made 
air-tight and provided with a sliding door, or 
damper, for regulating the size of the opening. It 
should be made as straight as practicable and 
should rise above the ridge of the roof. High outlet 
flues are desirable, as the heat effect and suctional 
effect of the wind increase with the height. 

Although the King system of ventilation has 
been used to some extent for years, there is, 
apparently, considerable ignorance concerning its 
principles. It is highly important that the size of 
flues be properly proportioned to suit the contents 
of the stable and climatic conditions. None of the 
systems is automatic but all of them require 
intelligent supervision in order to secure the best 
results; and these can only be obtained by a 
knowledge of the basic principles involved. 

In the King system, the assumption is that 
respired air, laden with moisture and carbon 
dioxide, is heavier than air and falls to the floor, 
where it is drawn out by the action of the wind 
over the top of ventilator, assisted by the 
movement of air caused by the difference in 
The constructon of fctecfcdekikidbcflfi systems is temperature of the air inside the flue and outside of 
quite similar, since ae^h^emMght, but ^39.W^i^^^^^^^^g^ 

door, which opens into the flue near the ceiling and 



cfiftfigis of frejezirjfg"ah&~m8case" of^iTeSz 
ing will also help to thaw them put. 
(2) A' tank 



differ in arrangement. ntowifloKrinpysystem, it is 
desirable to have intakdseamsati Ismtesatepaced abouf_ 
10 or 12 feet apart, s«^gmddie^^ e stoijg^P as 
possible with corner^^ufi^d % ic F4 s Bfs 
should be provided wit m a scrMri'on fife outside^ 
keep out birds and trash, ancFUwith a door, or 
register, on the inner eA&f to reguEa^^entilanSnPrt 3 
should start far enotfpf a^oVe 1 ttte e gPMd W 
prevent snow from clSlm^ th£ e op@mW 1 19d 
outer end of the flue ta sHb,uld tWFfy: leW^ fee^ 
below the inner end 



tmld W% 
usually cleaner 



The foul-air flues shtM} b8^tBS4 nof rom 
roof of a house, as 



p©jfmmtimlKnrairlaRe gthtaiiBeiti^diftit cteftiggmM 
tteathtae TMs Qfljlper issudphampdttanthfiterwatsrd 
ftiaeld aotstaBm8Mi<alunts oferiaMesiJigta^stam K> 
btofctflajpSigi aodhdwgatha- <hwtiita»d3. forth through 
theThwaJaestaonfisvndirrSa I .neMiyeirtiitiqniigvbnt, 
HtewnoaHylfgHnateotaest results? A careful study of 
theQbrs^singjpaiiagwpha- shtamHsheipein abpsefinng 
tftitequflstthe- winter, as it is difficult to keep 
ice from forming in them. A cow should 
never be required to drink icy water, as she 
will drink only enough, to satisfy her thirst 
and never enough to keep up her milk pro- 
duction. This is a 

. , OSS. 

storage building. ^ usec j f Qr human con . Covered tanks help 

There is no fac|0PR^^reater importance fei ¥affliiftg a^ r pfefeaps none more often 
, * ' " 3fable drinfeffi^^ater T te rt rarnf r inim als. Our ideas of 

gck on a term mafy be divided into -2 many forms of-: — n , ,. r 

Jti^ar^iaVpgi^no^e^f-; ajid;^ th^tw^^ai e^ cage, in the production of 
C«,dsJt#s(2^ilii^evft^&nsgfoo3ftspeeii*Jly fffltMethisbtoe theycasgi in regard to a pure 
tl^ctan-supply in the dairy, since it bears suchmff4ntknate¥etok$#-to the general health 
of*»a«teiffli*!* of them 



It is convenient, aria low in first cost; but when 
water is stored in it for any length of time, it 
becomes stale, and affords an excellent breeding 
rMttfJ" ^agSselteregelimsmaDyseSjSuriesanlffials 
wMejfer^rgQfidtlseppiskoiiMatffl-ffrotiyoiterolateiffids. 
an^aKfeeijis tkifbw*s tfeegn gegaffi^rtfef tu&Sfeatbslf , 
stoj^^mgMTr5^tag*te^SaMrWSf^i"a?106fgwBCai 
esgggiaifeatieom^a^ ^kie^Smimm U$ tfeh 
elmmfeff^yJiiime ^ftHte&^aP^e^gdapkf 
iU efeffl&sis found among cattle in the United 
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~ Fig. 538. Water tank . T „ . 
elevated on masonrybase SOOt. If a filter be pro- 

which can be used as a silo or vided, tfl^attateSyStelllS CW^feert^Jffii 

be used for human con ' 1,1 ' " -I 




from 



need to "be fired 
the top, and it is un- 
handy to take out the 

rates. theWatenerheiatdis the luxury of a dtv 
miaterweotesetimfesgoocbvfirte protection on his own 
gntondsconcrete tanks; i^ 1 
bUThe (baser taakQ3houMenot be made larger than 
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mmsepatfymg;em!CMt& diagram-^' 
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turned on. This will 
warm a large tank of 
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541. Well sections show comparative chan _ 
ition in four types. The .deepest water supplies are usfFaT 



build 




:pest water supplies 

the safisiiffarmocteffiteirapicultxirist no longe ' 
fully plans his buildings and equipm nt so 
HHte "bOjgtffctf e^trifeSSK ei Bfeefedew ^ P high 
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s. There is, no outigSsxcept through the cows. 
'^^fe^KW^ffe? tiffin mftrfiW 
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jbkcl «i|d foM|tairi^ tlfe pipeiO T|afl©f 
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ising ^mfSfry^quipment. 
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which also keeps the ground around it dry 

effl ri l^ riS^tengg^fconsidered a luxury, but a necessity which 

wrarms arcsp rorturrateiy i)d?hs jiav.e,l>een .aBra fq increase, oheir milk 

evices for the barn mayp^^^g^gjg^fl. ^glasses: (1) conven- 
Mgsfeedltetid M.m\^2^ tfteaiveniejwfflsafcr h®adHngp^iackAanxm(iBi) 

" " *""*""'*"" ™te r tO ftpwls (Fig. 543) are of two types 

i->'ii-n i-/* 3 outlet pipes or 
? tMffl- production drains. Both 



andHaiglfciWlstheThsppbsfunft^rief 0to£iinpg"h3pe, 
thereafestchdapp^rt^tprd«MiftgaTOgabuateyisee dfi- 
pamted'at&rr ItuwllipaytWybteyrrkn flaadee tthalsMde 
tliB^oaagemftla^FuiiM^titiegaBfdaa^iriEtlia stormy 
tasathantb driisk. iittiiHiubedn fiiiond ttatwater of a 
terripata$ipes affccft&trtEEti6fl fcde^^es F., or the 
$e»pgeatuindsdd,wd<b watge, gives best results. 
W®8g)iMfeam iacfflaapiette manger is better than 
dAifhisyi 6fi\KS outside during bad weather, but this 
H8$hosca : gc%' fofrn sanitary. Water is usually run 
i81torth&ufiBggffiet w i ce a day. All the cows drink 
gaygijthe sajggsgjjpply and often do not secure all 
feejy tmntiggfk^jg-tne time they want it. The water 
eYPS^Sfu^owfi ^j^t, salivated feed, slobber, etc., to 

rfe£ke° w ft at ife?>eP- wer en d °f me manger. 
at i^ravi^y ar vvate^ e bowls. By the gravity system of 
ieg^owlSfjgOj^ bowl usually serves two cows. 
iSaS^fsienj) reppires only one main water pipe. 
3wls are t g^mped to the stall post and at a 
arjik heigl^^One end of the water main is 
/fffe a 8Q yem i ,1 8 iank containing a float 
cfl controls the height of the water in the 

He" ""original 
hay carrier was 
operated on a 
wooden track, 




of trigger work, which is 
cow. The one without th 
for an individual drinking 
little better than the gravity bo 
and saliva collect in 
the bowl and are 
stirred up each time a 
cow drinks. In order 
to be strictly sanitary, 
water must be ad- 
mitted at each drink- 
ing, and all excess 
water drained away 
when the cow has 
finished drinking. The 
inlet pipe should be 
above the highest level 
in the bowl, and in the 
bottom of the bowl a 
drain should be placed. 
Water pipes should 
be placed in trenches 
to prevent them from 
freezing in cold clim- 
ates, and they should 
be provided with frost- 
proof hydrants. All 



water 

are of two types. One has 
or drains, the other has no 
are actuated by some form 
operated by the 
intjn provides 

up" 
as\ 




Fig. 543. Individual drinking 
bowls are more -costly than a 
common tank for all the stock, 
but one valuable cow saved 
from disease by means of them 
would more than balance the 
account. 
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and this is still used in some localities. The 
steel track, of which there are many forms on 
the market, makes the carrier much easier to 
operate, and is greatly superior to the wooden 
one. Simplicity, durability, and strength are 
3important factors to consider in the selection 
of a hay carrier. It should be simple, so as to 
be easily understood and operated. It must be 
durable and strong enough to support the 
„ „ loads. Breakage 

during the haying 
season is expensive 
because of loss of 
time in repairing 
and this delay may 
very easily cause a 
partial or a com- 
plete loss of the hay 
crop, in case of a 
sudden storm. 

Hay forks. The 
different hay forks 
which are suitable 
for bam use may 

be divided into 5 types: (1) single harpoon; 
"2)double harpoon; (3) triple harpoon; (4) grapple 
fork; and (5) sling. 

The single harpoon (Fig. 547a) is the original 
hay fork. It will do good work in long, heavy 
timothy hay and where the hay is carefully loaded 
and handled in small bunches. It is not so 
successfully used in clover or alfalfa, especially 
when the hay is dry. The double harpoon (Fig. 
547e) has been on the market for years, and will 
do good work in timothy hay and under average 
farm conditions. The triple harpoon (Fig. 547c) is 
a later invention. This fork is much stronger than 
the double harpoon, and will lift larger loads 



Fig. 546. The hay carrier is one of 
the most important items in the 
storage bam equipment. 



and bring them closer to the track. It is durable and 
a light fork to handle, and is good for general 
conditions. 

The grapple fork (Fig. 548) is the most widely 
used type of all, and works similar to a pair of ice 
tongs. It handles all kinds of forage under 
practically all conditions. It can be used for alfalfa, 
clover, straw, or grain in bundles. The 8-tine fork 
may be used for manure. This fork increases in 
popularity each year. 

The sling (Fig. 549) is used for handling hay in 
large loads. It handles the hay quickly and cleans 
the rack perfectly. It consists primarily of a set of 
parallel ropes, held apart by wooden spreader bars, 
and is made in a great variety of styles. It is built 
into the load at the time of loading. It requires 
large door openings and good clearance over 
beams. 

The various types of forks require different sizes 
of hay doors, in order to get good clearance. The 
single harpoon may be used in a door as small as 5 
x 7 feet. The 6x8 size is better, as it causes less 
binding. A door 

8x 10 may be used for the double barpoon, while 

the triple harpoon requires a door 

9to 10 feet wide and 10 feet high. A door 

9to 10 feet wide and 10 to 11 feet high should be 

used with the grapple fork; and, when slings are 

used, the door should be 10 x 12 feet. 

Power hoist The power hoist (Fig. 545) is 
rapidly coming into use where large quantities of 
hay are handled. It is conveniently and easily 
operated, and saves much time and labor during a 
busy season. It displaces a man and a team which 
are necessary when hoisting with horses. The 
horsepower required depends upon the size of the 
load and 





a 



Fig. Types of hay fogg fcjS3<feS¥»te fafl»B9g> SflM8fette*g c tefig»ie(<, triple harpoon open and closed; e double harpoon 

547. closed. ThisType lg openecTby pulling the rope loop in the centre 



Fig 545 An excellent example of the use of labor saving appliances. Four men and an 
. extra team could not unload and stow hay as fast or as well as this one man can by using 
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Fig. 548. The gr; 



; type of hay fork is probably the best of all for 
fiixed and miscellaneous hays 



the speed of the engine. It is usually from 
3to 5. 

The value of the power hoist is greatly- increased 
by'the fact that after haying season it can be 
mounted with a portable engine and used for 
generalfarm purposes, such as digging wells, 
elevating grain in sacks or boxes, constructing 
silos, hoisting silage from pit silos, etc. 

Feed and litter carriers. Anything that adds to 
milk production or makes it more profitable, is of 
importance to the dairyman. Litter and feed carriers 
are great conveniences which aid in cutting cost by 
reducing the time and labor required for the barn 
chores. The hay carrier cuts labor and time during 
the haying season, and is now recognized as a 
necessity; but feed and litter carriers are of even 
greater importance, since they save time and labor 
in the daily tasks. 

By using a litter carrier, manure 
directly into a manure spreader a 
field with only ^tepandling. It en; 
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litter carriers; namely, the rigid steel track, of 
which there are many forms on the market, and the 
steel-rod track. The steel-rod track may be used in 
the small dairy barn, and is cheaper; but it is not 
advisable where curves and switches are necessary. 
The rigid-steel track may be used anywhere, and it 
provides a good strong support for the heavy loads. 
Moreover, it is much easier to load a carrier on a 
rigid track. 

< There are now on the market several com- 
bination track systems which combine the 
advantages of the rigid track inside the barn with 
the advantage of the rod track outside the barn. By 
this system enough momentum can be given the 
carrier to take the load away from the barn and 
return the carrier by gravity without? the necessity 
of the operator leaving the barn. This system is 
suitable for small installations; but the rigid-track 
system is best for large installations, where 
numerous switches and curves are required. 

Feed carriers may be run on the same track as 
litter carriers and may be either of two types. Of 
these types one runs on tracks like litter carriers; 
the other has a feed box placed on a truck which 
runs on the floor. Both types are widely used. The 
floor trucks may be conveniently used when the 
feed is stored in the barn and the floors are of the 
same, level. Outside the barn, it is much easier to 
use the track carrier, which is more generally 
employed than the floor feed truck. These carriers 
are made in Various sizes and forms, to fit the 
conditions found on different farms. A carrier will 
hold enough silage to feed 25 or 30 cows; and by 
this means one man can feed 100 cows as quickly 
as another man can feed 50 or less by the old 
basket method. 

Carriers may also be obtained for handling milk 
cans and other forms of merchandise. These help to 
cut down the time and labor of transporting milk 
from the barn to the dairy. 

Mangers. Sanitary dairy barns have been made 
possible by the use of concrete mangers and steel 
stalls, (©sncrete is rapidlygj EptpjSg ^panHpn 
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The surface of the concrete should 
bo made as smooth as possible and 
all corners be rounded off, so as not 
to hold dust and filth. Three differ- 
ent mangers are v/idely used 
throughout the United States and 
havebecomestandardamongdairy- 
men. One of these is a manger 
which is adopted under crowded 
conditions, and it is as small a 
manger as can be conveniently 
used. This manger has the dis- 
advantage of a raised or high feed 
alley, and the food is pushed out 
into the alley with the same results as pre- 
viously mentioned. The cov/s attempt to 
reach it, and in so doing very often injure 
themselves. This type of manger is preferred 
by some farmers, however, because it is easy 
to sweep the food back into the manger. 
This is bad practice, as dirt and other filth 
are thus drawn into the manger and mixed 
with the food. Another manger is of standard 
size for the average cow and for average con- 
ditions, while a third is used for large cov/s 
and where a higher manger is desired. The 
last-mentioned type is easily kept clean; the 
feed is always within reach of the animal, and 
the curve of the manger is the approximate 
curve described by the cow's nose in raising and 
lowering her head. The first and third types 
are shown in Vol. I, Fig. 513. 

Stanchions. Comfort for the dairy cow pays big 
dividends. A cow is a nervous animal, and, when 
ill treated, will not produce well. When held in a 
stiff and rigid stanchion, she will not give her full 
quantity of milk; and, when held in this way for 
any length of time, she will soon become stiff and 
lame. The old-style wooden stanchions were not 
only inhuman and uncomfortable, but they were 
unsanitary also. 

The best-paying piece of barn equipment is the 
modern tubular steel stanchion. The 




Fro. 5*19. Hay slim;'; do more and cleaner work than ar.y of the forks, and the 
trouble of arranging them on the load in the field i?, not worth mentioning. 



chain-hung flexible steel stanchion is now 
recognized as an ideal cow tie, as it embraces the 
features of safety, comfort, cleanliness, and 
convenience. The round-sloping-end stanchions 
are best, as they are much safer than the flat- 
bottom stanchion. 

Steel stalls. The greatest protection against 
disease is sanitation. Sanitation in the dairy barn 
has been made possible by the advent of the 
modem steel stall and the use of concrete mangers 
and floors, which make it easy to keep the barn 
clean. Steel stalls are strong and durable and do 
not obstruct the light or ventilation. The stalls 
should be simple, with all fittings of the dustproof 
type, so that they may be easily wiped off and kept 
clean. 

Ihe partition is an important part of a cow stall 
and is necessary to prevent a cow from stepping on 
her neighbor and bruising her udder or crushing 
her teats when she is lying down. It is also useful 
in protecting the milker and in preventing the cow 
from turning sidewise and soiling adjacent stalls. 
The single -bend stall partition is the best as it is 
stronger than the triple -bend type, and with it there 
is less liability of injury to the cow. 

It is important that the length of the stall be 
properly proportioned to the cow, in order 
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Fig. 550. Side and end views of a modem concrete floored cow stall and metal stanchion giving average dimensions or those that are 

uniform for all classes of stock 
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Fig. 552. Plans of a manure pit and liquid manure cistern by means of which all the plant food may be saved 

and the manure kept in the best possible condition 
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Fig. 553. A manure carrier is a great time- and labor- saver. 
This is a simpler structure than ;s shown in Fig. 552, but wouldn't 
you prefer using it to — 

storage space for manure from 1 00 head of cows 
for 2 weeks. 

Every particle of liquid manure should be saved, 
as with all farm animals 43 per cent of the nitrogen 
and 60 per cent of the potassium passes off in the 
urine. The liquid-manure loss constitutes by far the 
greatest waste of 



elements on the farm. The annual 
potassium loss in the United States in liquid 
manure is alone more than a million dollars. 

A tank or cistern to hold the liquid manure 
should be provided, and this should be below 
the level where the animals stand, so that the 
urine may drain into it. In warm weather, 
this tank should be emptied every 3 or 4 
weeks, and kept tightly covered, to prevent 
the escape of ammonia gases and consequent 
loss of valuable man- 



r 



urial elements. A cow 
will pass daily 15 to 
20 pounds of urine; a 
horse, 8 to 12 pounds. 
This data may be used 
in determining the 
proper size of cistern 
or tank to build. A 
round tank, necking 

at the top like a cist- Fig. 554. — Doing this every day? 

era, is the best, as it 
has a smaller surface 
for evaporation. 



Lighting 

During the winter season most of the bam chores are done with the aid of some 
form of artificial light; and this is particularly the case on the dairy farm, where such 
light is required most of the year. A good lighting system in the barn is a paying 
investment: it means that the chores can be done much easier and better, and with the 
least expenditure of time and labor. 

The old-style kerosene lantern is still quite commonly used, regardless of the fact 
that the carrying of a lighted oil lantern in a barn among highly inflammable material is 
a very dangerous practice. It will be remembered that Mrs. O'Leary's cow kicked over 
a lighted lantern in a barn and caused the great Chicago fire; and similar accidents may 
happen in any barn where the old-style lantern is used. An enormous fire loss on farms 
is caused every year by the careless use of lanterns. Wfien a lantern is overturned, the 
oil it contains adds fuel to the conflagration; and a fire once started in a bam usually 
burns itself out. 

If it is necessary to use a lantern of any kind, some form of electric lantern should 
be procured. The electric lantern is more convenient to use, does not blow out in the 
wind, and is entirely safe. It works on the same principle as the electric flash light. It 
consists of a small electric bulb, with a suitable reflector, and derives electricity from 
dry cells. Although there is still room for improvement in them, electric lanterns have 
reached such a state of development as to make their use entirely practicable on the 
farm. 



Acetylene gas and electric light. Two other 
sources of light are available for the barn, and 
these far surpass any portable light. They are 
acetylene gas and electricity. 

Acetylene lights can now be obtained with the 
flame properly protected and with electrical 
igniting devices which make them safe for use in 
the stable. They are not, however, to be 
recommended for use in the hay mow. 

Just as electric lights have replaced, the 
kerosene lamp in the city home, they will 
eventually replace the dangerous kerosene 



lantern in the barn. The electric light is the one 
which strongly appeals to the farmer. 

A statement was recently made by a well-known 
cattle breeder that electric light in his barn had 
paid for itself in one night. By having a good light 
he was able to save a valuable animal which was 
sick, whereas, if it had been necessary to depend 
on a lantern, he would have lost it. 

Usually, electric lights in the barn are easily 
provided for, since a gas engine is commonly 
needed to pump water or run a 
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convenient places, so that the lights may be easily 
turned on and off. This is one of the advantages of 
electric lights because a three- way switch may be 
used on the line between the house and the barn, 
which will enable the lights to be turned on at the 
barn and off at the house. This is a great 
convenience in case it is necessary to go out in the 
night to attend a sick animal or to investigate dis- 
turbances in the barnyard. The electric light is 
always in its place, and it is not necessary to 
stumble around in the dark to hunt for a lantern. 



EQUIPMENT USED IN THE CARE OF LIVE STOCK 

By C. F. Gobble, Assistant Professor of Animal Husbandry in the Purdue University ^S^S ^W l ^ ^^jWg 
Ms several years of teaching have supplemented a wide, practical farm experience . — EDrro^^^J^||^^^^g|^^^ 

The equipment used in the care of livestock includes a num^^^^^^^^^r 
implements which, by the employment of power in their operation become vaf&§rMe 
labor-saving appliances. Among these are, for example, the machine sheep shears and 
machine horse clippers. 

While in large sections of the country, these appliances have not yet come into wide 
use, it is only a question of time when their employment may be expected to become 
general. 



Sheep-shearing machines. The necessity of 
shearing sheep at least once a year has caused the 
manufacture of several machines for this purpose. 
Formerly, the work was done with the common 
hand shears, which are quite like a pair of scissors, 
except that the power is applied between the 
fulcrum and the blades, and the blades spring open 
when the pressure is removed. 

These shears are cheap, do the work in a . 
satisfactory manner in the hands of a skilled 
workman, and are indispensable on any farm where 
sheep are raised, for trimming and tagging the 
flock. For shearing, however, they are being 
gradually replaced in most sections of the United 
States by machine shears. With these, less skill is 
required, the work is done more' quickly and easily, 
fewer cuts are made in the skin, and more wool is 
obtained, because it is cut more closely. The 
machine shears are, of course, more expensive, but 
this is soon offset by the saving of time and wool. 

The power for these machines is supplied by 
hand, belt, shaft, or motor. The hand machine used 
by the small sheep-owner is light, compact, 
durable, and easily operated and adjusted. One boy 
or man is required to furnish the power in addition 
to the one handling the shears. The cutter head 
works on the principle of the sickle on a mowing 
machine, the important parts being the cutter and 
the comb. The comb, made up of several long teeth 
with sharpened edges, passes through the wool at 
the surface of the skin, dividing it into small 
bunches for the cutter, 



which is ordinarily made up of 3 teeth with 
sharpened edges. The cutter, oscillating at a high 
rate of speed over the surface of the comb, shears 
the wool almost as fast as the cutter head can be 
passed over the body of the sheep. As long as the 
comb is held flat on the surface of the skin, the 
wool will be sheared close to the body without 
danger of cutting the skin, as the teeth in the comb 
are much longer than those of the cutter and act as 
a guard. The power is transmitted through a flexible 
shaft. 

Formerly, the chief objection to this machine 
was the difficulty in getting the cutters and combs 
sharpened. This has been largely overcome by the 
manufacture of a grinder, which consists of a 
revolving disc run by crank and gears. 

With the other power machines, the cutter head 
and flexible shaft are the same as in the hand 
machine, the point of difference being in the source 
of the power. These machines are of necessity more 
expensive, and, therefore, are practicable only 
where large numbers of sheep are to be shorn, as 
on the Western ranges. The power may be derived 
from a steam or gasoline engine by belt or shaft or 
from an electric motor. 

Horse-clipping machines. Clippers are ' used to 
remove the horse's winter coat after the weather 
turns warm in the spring; to trim the hair on the 
udder, flank, and thighs of dairy cows in milk; and 
to shorten the hair on the head, tail, and legs of 
some beef animals in preparation for show. 

A clipper, similar in type to that used by 
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barbers, but larger, is used by some stockmen. The 
large hand clipper which is operated by both hands 
is, however, employed more extensively than the 
lighter type. These are satisfactory for small jobs, 
but where the whole animal is to be clipped, or 
several are to be trimmed, the time necessary for 
such an operation renders such hand tools imprac- 
ticable. To meet this condition, machines are being 
manufactured that are very similar to the sheep- 
shearing machines, except that the teeth in the 
cutter head are much shorter and more numerous, 
and that the power is transmitted through a chain 
which turns in a flexible tube. The chain in the 
tube gives to the machine more flexibility than the 
flexible shaft, and works satisfactorily, since less 
power is required to cut hair than to cut wool. 

The power for these machines may be applied in 
exactly the same manner as for sheep-shearing 
machines. In fact, the horse- clipping attachments 
may be used on the sheep-shearing machine, or the 
sheep-shearing attachment on the horse-clipping 
machine, thus making it possible for the farmer to 
add either one or the other at a small additional 
cost. 

Power dental float. This is an attachment to the 
above clipping machine. The disc file, rotating at 
high speed, quickly files the teeth to the desired 
length. Such an instrument is desirable where 
enough horses are kept to warrant the purchase of 
a clipping machine. 

Grooming machines. The motor brush is a 
cylindrical brush attached to a flexible shaft, 
which, when rotating at a moderate rate of speed, 
makes it possible for one man to groom several 
horses in a shorter time and with less work than 
with the common currycomb and brush. 

With the vacuum machine a vacuum is 
maintained in pipes, by which the dirt is drawn out 
of the hair and conveyed to a receptacle whence it 
can be removed. Motor brushes and vacuum 
cleaners have not as yet been very generally 
adopted, even in large stables. 

Sprayers. Many farmers fail to recognize the 
value of disinfectants in keeping lots and barns 
sanitary. Spraying apparatus is as useful in the care 
of livestock as of fruit, and the same equipment 
may be used for both. The tank, or tub, sprayer is 
probably most useful for the average livestock 
farm, as it can be operated by one man, and can be 
easily wheeled in and out of stalls. It consists of a 
tank, or half-barrel, set on wheels, a pump and 
agitator, a hose and nozzle. 

Poultrymen and small stock farmers might 
prefer the bucket pump, which can be used with a 
common bucket and is less expensive. 

Hog oilers. Patent hog oilers are manufactured 
on the principles that if a hog has lice he will 
scratch, and that, if crude oil can be applied to the 
part that itches, the lice will be eliminated. 



There are two general type3 of oilers — the 
revolving-drum and the tank-valve. With the 
former, a solid iron drum is so placed that the 
under side is immersed in the oil at all times. 
When the hog rubs against it the drum turns, 
bringing up a coating of oil which is applied 
tothehogwhere mostneeded. With the latter type, a 
tank is supported by one or more standards or legs. 
When the hog rubs against the standard, a valve is 
opened, which allows small quantities of oil to run 
down to the point of itching. 

There are a number of different makes of 
oilers on the market that give more or less 
satisfaction. The experience of users of them 
seems to indicate that, in general, they help to keep 
the lice in the herd under control; but they could 
hardly be expected to clean up a badly infested 
herd, as it seems some hogs refuse to use the oiler. 
Trouble, too, has been experienced with some 
oilers from the valves clogging with mud; and 
some will be effective with pigs of a certain size, 
but cannot be used successfully by small pigs. 
Even with these objections, however, there is no 
doubt but that a patent oiler would be a profitable 
addition to the hog equipment on many farms, 
especially where no dipping vat is available. 

Earmarkers. There are in use on farms three 
general methods of marking the ears of purebred 
livestock: (1) the ear label, or tag; (2) the notch; 
and (3) the tattoo mark. All are used to a greater or 
less extent. Sheepmen ordinarily use the metal- 
ribbon label; hogmen use the ribbon, the button, 
the tag, and the notch; the notch being used almost 
universally in marking litters. The tattoo is used 
more by cattlemen than by other breeders, 
although the metal-ribbon label is also extensively 
used by them. 

The metal ribbon requires the use of a punch, 
similar to a leather punch, which cuts an oval hole 
through the ear, to allow the 
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Fig. 555. Feeding is a task that must be done at least twice 
daily, the year 'round; every possible method of lightening it is 
worth trying. This wheeled, slop barrel makes hog feeding 
considerably easier than it would otherwise be. 
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Fig. 556. By making stock take care of itself we save both time 
and money. Oilers keep hogs free from parasites and thus 
contribute to their comfort, health and increased growth. 



insertion of the label. The hole for the button is 
made in the same way, with the exception that it is 
round and smaller. The tags are fastened to the ear 
with a common hog ring. The tattoo requires a 
special ' marker, which consists of a pair of pincers 
with one jaw made to accommodate a set of 
removable letters and numbers. The letters and 
numbers are made of steel points which, under 
pressure of the pincers, penetrate the skin of the ear 
and allow the deposit of sufficient tattoo oil to mark 
the ear permanently. 

Teeth nippers. In order to eliminate sore mouths 
and sore teats, caused by the long, sharp teeth of 
young pigs, two types of nippers are in use. One is 
simply a small pair of pliers that break off the sharp 
points; the other is supplied with sharp edges which 
cut the teeth off at the desired length. 

D ehoming instrum ents. There are two general 
methods for dehorning mature cattle; namely, by 
the use of the saw and by the use of the knife. The 
most improved knife has two blades ground with 
concave-angle cutting surfaces which form two 
opposing shears and 



thus give equal pressure from 4 directions. The 
power is furnished by the 2 handles having 
corresponding eccentric gears that work in the 
teeth of a tapering rack attached to the movable 
blade. When the handles are brought together, the 
power of their combined leverage is transmitted 
through the rack to the sliding knife, which, 
working against the stationary knife, shears off the 
horn. This dehorner has the advantage of doing the 
work with more speed; but it is more expensive 
than the saw, which, for the small stockman, will 
give satisfactory results. 

Sheep-docking irons. Lambs are docked when 1 
or 2 weeks old, in order that they may be kept 
clean around the hind quarters and that the ewes 
may be more easily bred. A sharp knife or chisel 
and a mallet will do the work, but the 
accompanying loss of blood has caused many 
shepherds to adopt one or other of the types of 
docking irons. These irons, being hot, sear the cut 
surface of the tail and eliminate the loss of blood, 
thus lessening the danger of losing some of the 
lambs. 

There are two general types of docking irons — 
one very similar to the common chisel, and the 
other constructed on the plan of hoof parers used 
by blacksmiths. Both types have heavy jaws and 
blunt cutting edges. Neither is expensive. 




Fig. 557. A convenient feeding rack for sheep to be used either 
in the bam. the feed lot or on pasture. The grain boxes being 
removable are more easily kept clean. 



CHAPTER 34 

Special-Purpose Bams 

By John M. Eward, Associate Professor and Assistant Chief in Animal Husbandry, and Chief in Swine 
Production, Iowa Stale College, who was born on a farm in- Livingston County, Illinois, and received his 
agricultural education there and at the universities of Illinois and Missouri. For three years he was Assistant to the 
Dean of the College of Agriculture of the University of Missouri, having charge of the animal husbandry -problems 
in nutrition. In 1910, after a year of travel through the Middle West studying farm and livestock conditions, he 
joined the staff of the Iowa College, where he has since carried on his investigational and instructional work in live- 
stock production. Both his training and his ivork have therefore made him especially able to discuss the principles 
underlying the construction of the farm buildings that m have as their special task, the housing of farm animals . — 
Editor. 



IN THE planning and building of special-purpose barns, one should keep 
dearly in mind two main considerations. The first is the particular kind 
of livestock to be housed, for each should be sheltered so that it may do its work 
to the best advantage. This means that the bam must be planned from the in- 
side out, and not from the outside in. The second is the convenience and prefer- 
ence of the livestock man himself, important factors being the saving of 
labor, low relative cost, pleasing appearance, etc. Of course the local condi- 
tions and requirements must be met in a practical manner. This means that 
there must be many averages struck, until the final result meets all needs as 
nearly as possible. 

We must bear clearly in mind the use or function of the kind of livestock housed. 
Dairy cows, for instance, produce milk for human food, the finished product being 
drawn from the animal machine right in the bam. In the case of a pig or a steer it is 
different; we build up a machine and then we eat it, and the product is not gathered 
right in the bam but must be slaughtered and prepared either on the farm or in a 
packing house. The brood sow, or cow or mare per- fomis still another function — that 
of producing young for future usefulness. With sheep, the wool is the product and must 
be kept clean; moreover labor is required in putting it in shape for use. Finally, the 
horse may be kept solely for work. All these differences mean the building of vastly 
different structures; but there are, nevertheless, some general considerations which are 
essential for all classes of live stock. Though in some instances these have already 
been mentioned in earlier chapters, they may well be reviewed here. 



Ice harvesting offers an unexcelled opportunity for successful and profitable community cooperation 



But each individual farm should have its ice house, and, if possible, a cold storage building 

adjoining it 

The Farmer's Fuel Is in His Woodlot; a Supply of Ice is His For the Taking. What Other Profession Offers Such Perquisites in Addition to Its 

Normal Returns? 
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k portable farm brooder house that can be changed into a colony house as the birds outgrow the 

need of artificial heat 




Inside a well-built, well-arranged poultry house of the long or commercial type. Note roosts, droppings 
platform, nest boxes and elevated feed hopper and drinking vessels 



Careful Housing of Poultry Pays. Because a Flock Survives Neglect Is no Reason Why It Should Not Be Given Conditions Under Which 

It Can Thrive 
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1. Protection from severe cold and heavy winds. 
Animals can stand still cold much better than 
cold winds, but buildings reinforced by 
windbreaks furnish sufficient protection from 
both. This, of course, includes protection from 
exceptionally heavy storms, such as tornadoes, or 
driving hail which oft- times plays havoc with 
live stock. 

2. Correct temperature. This does not mean 
ordinary room temperature for human beings 
around 68 to 70 degrees. Heavily wooled sheep, 
for instance, are perfectly well off in freezing 
weather, even with the temperature around zero 
Fahrenheit. They can largely regulate their own 
temperature if given correct feeds, and they do 
much better so than if housed in a warm barn. 
The fattening steer with heavy covering of fat, 
hide, and coat, does splendidly in snappy, 
bracing weather around 20 to 30 degrees F., 
better indeed, than in the very hot summer 
months. 

The hog on the other hand needs protection and 
must be warmly housed. An average temperature of 
68 to 70 degrees, though not always possible, is not 
far wrong for a growing pig. Fattening hogs stand 
quite cold weather but they, too, should have a tight 
house and a nice warm bed. The horse driven 
continuously throughout the winter should have a 
fairly warm place, or else be carefully blanketed 
after every drive. "Stocker" colts and horses 
running in the field can stand much cold; however, 
on real cold days all horses should be amply 
protected. 

But there is one class of all kinds of farm ani- 
mals that needs considerable warmth, namely the 
new-born ones. In the case of lambs, colts and 
calves, this is true for only a short time; little pigs, 
on the other hand, need much protection for many 
weeks after farrowing. 

Warmth is mainly secured by tight walls and 
roofs; plenty of windows to admit sunshine; low 
ceilings (especially for pigs and sheep); and 
artificial heating. 



3. Dryness. The amount of wet that our domestic 
animals can stand, particularly beef cattle and 
horses, is remarkable yet they gallantly respond 
to a good dry building. A dry, solid, slightly 
sloping floor which does not attract moisture is 
in order, to make possible a dry bed. 

To make a building dry, it is essential that, the 
roof and walls be tight, the doors well hung and 
properly framed; the windows correctly jointed 
with whole panes of glass and frames snug. The 
roof is all the better if sheathing is placed 
underneath. Sliding doors are usually more 
convenient than swinging doors, but they have the 
drawback of not being easily made tight against 
rain, drafts and drifted snow. 

The condensation of water which sometimes 
occurs on the under roof of buildings is undesirable 
for live stock, keeping the air. damp and the 
bedding wet, and sometimes dripping on the 
animals' backs. A metal roof quickly causes 
condensation because, when the moisture-laden air 
rising from the animals hits the cold roof, it 
contracts in cooling and the moisture is quickly 
deposited. Inasmuch as the animals constantly give 
off moisture through their lungs, the surface of 
their bodies,' and their excreta, proper ventilating 
devices are essential to prevent its accumulation. 

4. Ample drainage. Good drainage is essential to 
health; and the slope should always be away 
from the building. Many open sheds shelter 
stagnant pools or mud wallows where disease 
germs multiply, and which should be prevented 
by drainage. Both surface and underdrainage 
should be looked to. Briefly, therefore, the 
drainage should be from the inside out, and then 
from the outside away to some distant point. Of 
course the outlets must first of all be planned for. 

5. Abundance of light. The saying "Darkness 
breeds disaster" has much truth in it. Light paves 
the way to an inspiration to clean 



. AH door 



Agricultural Enqlneerinq 

Animal Husbandry Sections 
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Fig. 558. Buildings for livestock should protect from the ...mr. .m provide drainage, ventilation, dryness and sunlight. The Iowa 
Co mm unity Sunlight hog house is a strikingly successful structure in all these respects. 
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Fig. 560. The Jow cost of a movable shelter like this is repaid many 
times over in the added comfort of the stock 
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Fic. 562. The comfort of these cattle is increased by the height 
of the feeding bunk which is built especially to fit them. They 
would be even better off if in place of the knee-deep mud there 
was provided a dry, straw-covered concrete pavement. 



of the gutter and its distance from the manger; and 
the height of the manger with respect to the animal 
it is provided for. Handy stop boards can be placed 
in the pig pens so as to keep the bedding in a 
certain corner and thus assist in maintaining a 
warm, soft bed. Plenty of space should always be 
provided because crowded animals are not at ease 
and never crowd naturally except to keep warm. 
Everything possible should be done to induce 
livestock, especially dairy cows, fattening animals 
and hard-worked horses, to lie down and rest. 
Much more energy is liberated when animals are 
standing. 

12. Convenience. What is one man's 
convenience is another man's inconvenience, 
and each should plan to suit himself; yet there 
are some details that are effective aids in all 
cases. For example, a modern complete 
watering system saves steps, saves pumping, 
and the need of constant attention. Handy, well- 
located feed bins, root cellars, silos, mows and 
hay chutes simplify work and save time. Feed 
alleys should be of ample width so placed that 
the feeding can be done with the least 
expenditure of time and labor. Work rooms 
where milk is separated, where tools are 
handled and repaired, or where harness is kept, 
should receive attention as to location and 
arrangement. Feeding boxes and hay racks, if 
carefully placed, have an important effect in 
saving exertion. Well-placed doors and windows 
are easier to open and close, and insure 
satisfactory ventilation. Litter carriers save time 
and do their work cleanly with the least hand 
labor, and the same is true of hay and silo 
carriers. When vehicles are stored in the horse 
barn, handy exit doors should be provided so 
that the horse can be attached inside the barn. 
Offices and general headquarters for the 
farmstead located in one of the barns, are often 
a great convenience not only for the livestock 
husbandman but for the women of the farm as 
well. 

The convenience of the animal should also be 
considered, particularly if it is self-fed. How much 
more likely it is to eat generously if the feed is 
handy and accessible. And how much more likely 
it is to drink plenty of water if the trough is under 
cover and handy to the place where it sleeps. 
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13. Serviceability. That barn which is most useful 
every day in the year is worth a great deal more 
than the special-purpose bam which can be 
utilized only at certain seasons or for special 
functions. The more continuously it is used and the 
more results it can accomplish, the less costly it is 
per day of usage. The bams can be so built as to 
shelter different kinds of animals, or, with slight 
changes, to provide space for various operations 
none of which may hie important enough or last 
long enough to justify a building of its own. 
14. Sufficient size. Overcrowding is poor policy. 
The barn must, therefore, be large enough to house 
all the animals, and each stall or pen must be of 
sufficient size to meet the demands made upon it. 
Old animals, of course, require more room than 
young ones, stallions more than mares, and bulls 
more than cows. In arranging for fat cattle, we 
must make allowance for the hogs which follow 
and which are usually an essential adjunct. 
As an approximate estimate of the number of 
square feet of floor surface which should be 
available for different animals standing ana lying, 
the following figures may be useful: 



KIND AND SIZE OF 
ANIMAL 

Swine 

50-100 pounds 

100-200 pounds 

200-300 pounds 

300-400 pounds 

400-500 pounds 

One sow with litter 

Three or more sows with litters, each 

Boars, mature, single 

Beef Cattle 
Calves and steers: 

75-150 pounds 

150-300 pounds 

300-500 pounds 

500-800 pounds 

800-1,100 pounds 

1,100-1,400 pounds 

Breeding cows: 

Single box stall 

Cows with calves 

Bulls, breeding, box stalls 

Dairy Cattle 

Calves, heifers, and steers 

Breeding cows 

Bulls, breeding 

Milking cows alone, stanchions 
Sheep 

50-100 pounds 

100-150 pounds 

150-200 pounds 

Over 200 pounds 

Mature bucks 

Ewes with lambs 

Horses 

In stalls 

Brood mares in box stalls with or 

without colt 

Stallions in box stalls 

Young, growing horee stock in open 
sheds: 

500-800 pounds 

800-1,000 pounds 

1,000-1,200 pounds 



SQ. FT. 
REQUIRED 
PER HEAD 



3-4 
3-7 
6-9 
8-11 

10-13 
40-60 
20-60 
30-50 



7-11 

10-13 

12-16 

14- 19 
17-24 
23-35 

80-120 

25-50 

100-160 

Same 
Same 
Same 

15- 30 

4-7 

6- 8 

7- 10 
9-14 

9- 14 

10- 14 

20-50 

100-160 
120-200 



16-25 
20-28 
24-38 
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ifi^iiSagS^ffi^ties. In practically all of our 
farm buildings some storage space is essential. 
The hay mow above, to one side, or at the end is 
ever a pressing consideration; bedding to best 
serve A its purpose must be kept dry and intact; 
grain bins properly arranged and handily located 
are necessary; and working equipment nicely 
covered in some handy place lasts better and is 
always available. 

With the increased use of gasoline and electric 
power, there is a noticeable tendency to store grain 
overhead in general' livestock barns, although there 
is a marked tendency to erect single-story buildings 
for swine and dairy animals. Where power is not 
available, hay is often stacked up in the central 
portion of the barn, or else to one side, the main 
point being that it comes clear to the ground. The 
general idea is to provide adequate storage 
conveniently within the barn so long as it does not 
interfere with the general efficiency from the 
standpoint of the animals to be housed and of the 
caretakerwhodoes the work. 



17. Reasonably low first cost. This should be in 
line with the kind and amountiof service 
rendered. Extra service may require extra 
expense, but the value received should always 
be carefully noted. By keeping down the height 
of the walls, and by increasing the floor space 
under a certain roof, we save materials and keep 
down costs. 

18. Minimum maintenance cost. The building 
that costs the least to erect is often the most 
expensive to maintain, and vice versa. The 
livestock must pay dividends, and, therefore, 
must be housed in such a manner as to make this 
possible. 

19. Pleasing appearance of the farmstead has 
already been discussed; the same general 
principles apply to each building as well as to all 
of them together. 

20. The ability to meet local conditions. Many of 
the points already discussed in this and other 
chapters have a bearing here, but the importance 
of the requirement as a whole should be 
emphasized. 

21. Economy of time has reference to the owner 
as well as the livestock; the energy, health and 
well being of all concerned must be considered. 
Thus there should be kept in mind: nearness to 
pasture and shade, convenient arrangement of 
feed, water, bedding, etc., and such schedules or 
other plans as will lead to the avoidance of 
unnecessary steps in doing any work around the 
building. 



The Housing of Swine 

Pigs need protection from severe cold and heavy winds more than most ani- 
mals: they should be kept in dry quarters because they are very susceptible 
to rheumatism and kindred ailments; they should have abundance of sunlight, 
both because it is especially invigorating to young growing pigs and because 
it cleanses the quarters. In summer they need shade from the very sunlight 
that is so important in winter. Their houses should be sanitary, for of all ani- 
mals that carry a heavy risk, swine are the leaders. There should be abundant 
space, because pigs are inclined to overcrowd, particularly in cold weather. The 
first cost should be quite low because the average hog is worth much less than the 
average horse or cow. And because,_ as noted above, the hog lives close to the 
ground, it is always subject to infection 
unless its bed be kept clean, dry and 
sanitary. 

There are two types of hoghouses: 
the large, centralized, community or 
stationary house, and. the small, indi- 
vidual or-movable house. 

The community house contains a 
large number of pens which may or 
may not have movable partitions, and is 
a comparatively large, elaborate and 

. durable structure. The individual house A 5j~> ±±±^ j^w o^fa&fc-" i^oS^^^^oi 'nua^"' 

has bUt One. pen, IS Small, Simply COn- with sides and roof sections raised to give! maximum J / ventilation and 
provide maximum shade for summer 

etructed and comparatively durable. As conditions. 




404 



FARM KNOWLEDGE 



representatives of these types we may consider the Iowa Community Sunlit 
House (Fig. 558) and the Iowa Movable House (Fig. 563;, both produced and 
used by the Iowa Experiment Station. 

The following general considerations must be borne in mind in settling upon 
a correct site for the hoghouse, whether it be of the community or of the movable 
type: (1) Economy of labor and time; (2) sufficient drainage; (3 j sunny exposure; 
(4) southern slope; (5) protective windbreaks; (6) nearness to pasture and sum- 
mer shade; (7) suitable elevation; (8) prevention of odors reaching dwelling; 
(9) lessened risk from disease and infection. 



The Community vs. The Movable 
House 

Advantages of the community house as 
compared with the movable type are: 

1. Time and labor required may be less, since 
facilities for feeding and general management 
may be more conveniently arranged under one 
roof. The sunning of the quarters can be done 
without extra work such as lifting the side 
doors; ventilation is more readily controlled; the 
stock can be more easily shown to prospective 
buyers; a horse and wagon are not needed in 
distributing feed, etc.; there is no moving of 
houses; and repairs are more simply made. 

2. Durability is greater as would be natural with 
a permanent house. 

3 .Lighting by direct and diffuse sunlight is more 
practically arranged because of the greater 
height and generally larger dimensions. 

4. Ventilation may be better because its 
principles can generally be carried out to better 
advantage in a large building. 

5. The general equipment required is usually less 
and more compact. 

6. Closer attention to the herd is possible. 

7. The herdsman suffers less exposure, being 
always under shelter. 

8. Feed storage, water supply, etc., can be more 
handily arranged. 

9. Sanitation is better provided for since concrete 
and tile construction can be used, 




Fig. 564. One of the vital essentials in a hog house is abundant 
sunlight. The double skylight in the gable roof community house 
provides it to a highly satisfactory degree. 



and litter removed more easily. Moreover wide 
bands >x>i sunlight can sweep across the entire 
interior. 

10. Vermin may be eliminated because of 




Fig. 565. The tepee type of individual house has the advantages 
of height in the centre and inclining sides which afford protection 
to little pigs, but in general it is less popular than either the gable 
or A-shaped type. 



the solid floors. There is often much trouble with 
rats under movable houses. 

11. Selection of a site is simpler, because only one 
is needed. 

12. May prove more serviceable because a large 
house can house a greater variety of animals than 
a small one. 

13. Artificial heating is easier because a single 
stove is needed as compared with a number of 
heaters for scattered movable houses. 

14. One common feeding floor and a common 
wallow can be used. It is generally impracticable 
to have a number of wallows for different 
movable houses. 

15. Danger may be less than when there are several 
houses in one yard, because huddling and piling 
up will not be so likely to occur in a large, warm, 
permanent house; pen divisions can easily be 
arranged. 

16. Provides quarters for keeping track of the 
operations, such as an office. 

17. Fire and other risk may be lessened by using 
masonry construction. 

18. Grouped swine become better acquainted than 
those widely separated. 

19. Makes the saving and best use of liquid manure 
easier. 
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20. Advertising value is greater because of its 
size, permanence and general impressiveness. 
Disadvantages of the community, as compared 
with the movable, house are: 
1 .Location not easily changed. 
2. Isolation of sick animals practically 
impossible. 

3. Sanitation may be made difficult on such 
ground as: (a) New surroundings can not be 
chosen at will; (b) rotation of pastures and 
paddocks not easily accomplished unless the 
swine are made to walk a considerable distance 
to the various fields; (c) floors are sometimes 
damp; (d) dust is likely to be more abundant 
because so many more animals are present on a 
small area, etc. 

4. Construction is more complicated. 

5. Not so practical and economical for beginners 
or owners of small herds. 

6. Much higher first cost. 

7. Artificial heat in individual pens not so easily 
supplied. It is a case of heating the whole house 
or going to the extra trouble of partitioning off 
certain portions. 

8. More fencing is required to provide similar 
range and pasture conditions. 

9. Greater probability of using it simply as a 
special-function house particularly for farrowing; 
this lessens its'serviceability. 

10. Risk may be greater because the permanent 
house is usually located near to other buildings 
where the chance for fire is greater and where 
lightning is more liable to strike. Hail may 
damage such a house as the Iowa' community 
with its open windows. 

In general, the selection of the type of house 
should resolve itself into a happy combination of 
both types, the advantages of one over- 




Fig. 566. Plan and section of shed roof community hog house 
with feeding alley, single row of pens and windows in front. 



coming the disadvantages of. the other, and both 
working together for a more harmonious housing 
system. 

Types of Community House 

The shed roof type (Fig. 566) which is a very 
simple structure. 

The half monitor (Fig. 569) has some advantages 
as regards sunlight. This type faces the south, the 
light being secured in both series of pens by a 
double set of windows. 

The round type (Fig. 567) is very little used in 
practice because it is difficultly arranged and the 
sunshine is hard to secure, neither does it usually fit 
in well with sur 




Fig. 567. Partial plan and section of 
round community; type. Unless used 
for storage the ""central space is apt to 
be wasted. 



rounding build- 
ings, pastures, 
and paddocks. 
The modified 
community ga- 
ble - roof type 
(Fig. 569) which 
is fairly popular, 
receives its light 
from two rows of 
windows on the 
same roof side. 
The regular 
Iowa community 
sunlight type 
(Fig. 558) devised 
by Professor J. 

B. Davidson in conjunction with the author, 
which has a number of advantages includ- 
ing the following: (1) One can build it with 
a triple row of pens if need be. (2) More 
sunlight and its better distribution is possi- 
. ble because it comes directly through the 
roof into the pens and bathes the house 
thoroughly, 
every 
rect 
time 
568). 
made 
very 
ation. 




Pig. 568. Section 
IowaSunlightitype house able, 
at three hours of a March 
day, showing how the 
skylights permit bands ofP6 ar 
sunshine to sweep clear floor 
across thebuild- ing. thus 



Practically 
portion is in the di- 
sunlight during some 
of the day (Fig. 

(3) Low walls are 
possible, which is a 

important consider- 

(4) Hollow-tile con- 
struction means extra air 
spaces within the walls to 
keep the interior warm. 
- (5) Ventilation is insured 
by means of the over-head 

fwindows which are adjust- 
as well as through 
ventilators which ap- 
in the roof. (6) The 
may be built of tile, 
providing an air 
space between the layers 
of concrete. In the cen- 
alley, ordinary solid cement can 



tral feeding 

be used because the hogs do not ordinarily 
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Fig. 569. Sections and floor plan (which is the same for all) of 
the Half Monitor (top). Modified Gable (centre) and Iowa Sunlight 
types of community house, showing comparative amounts of light 
received. 
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Fie. 570. Section of floor of a community hog house showing me of consrcie 

(te/0 and hollow tile (right) both of which are far better than earth or wood 



have to lie there. In the building of a combination 
concrete and tile floor, a simple, somewhat heavy 
layer of concrete is put upon a firm foundation, 
after which the rectangular clay tile are put in and 
covered with a second layer of concrete. Round 
tile may be used but not so advantageously. 

The Movable House 

A good type of movable house is the Iowa 
gable-roof (Fig. 571). As compared with the A- 
type (Fig. 572), it (a) provides more open space 
with the same floor area; (b) gives more vertical 
space for self-feeders and other equipment; (c) 
makes shade doors possible; (d) provides for easy 
ventilation both summer and winter by means of 
exits underneath the peak ends of the roof, as well 
as the windows and doors; and (e) is easier to 
move because a rope can be hitched around the 
upright side 



wall more easily than around the slanting sides of 
the A house. 

The greatest virtues of the A-type are: (a) It 
provides its own fenders in its slanting 



Fig. 572. The A-type is the simplest of all hog houses. The 




hinged side makes cleaning easy but reduces the protection 
afforded in wet, stormy weather. 

side walls (But in providing these fenders much 
room is lost), (b) It is cheap to build although not 
much more so than the gable- roof house, 
everything considered, (c) It is very easy to build, 
and easy to care for, especially if made with a door 
in the side wall. 

The swine farm that raises sufficient hogs to 
justify the use of both community and movable 
hog houses, is particularly fortunate. 



The Housing of Dairy Cattle 

The dairy cow is essentially a machine, the raw materials it uses entering, the 
refuse being discarded, and the finished product being produced within, the very 
structure that houses the machine. We must therefore provide a bam that is suitable as a 
manufacturing place for a perishable and easily contaminated product, as well as a 
comfortable home for the animals. 

On this basis, some of the main considerations in building a dairy cow barn are: 



1. Sanitary features. The walls should he smooth 
and substantial and the floors solid. In the 
mangers there should be partitions between each 
two cows, and gutters should be provided to 
drain away the liquid manure and to catch the 
solid excrement. The 



floors should be kept clean and dry, and made of 
materials that contribute to this end. Odors should 
be kept down by providing adequate drainage. 
Whitewash may be used liberally both to make 
things sanitary and to improve the lighting. 
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barn, (f) 
should 
dumber 
ilation 
built 



secure n a umum 



within. SlipJS^tiy 
cows shoiM^eot be made to 
concrete but^vj referably on creosoted wood or 
cork platfo iffifn ocks. 

4. Ventilation demands special emphasis. Two 
general schemes of ventilation are used, one 
admitting the air at the middle of the barn over 
the alley, and taking it out near the floor at the 
side walls. The other admits the fresh air at the 
floor level of the outside walls, passes the impure 
air out overhead in the central portions of the 
barn. . It is a good principle to have the air enter 
so that it will pass over the cows' heads towards 
the rear rather than from their backs forward. 
Where the cows face inward, the first of the two 
systems is excellent; where the cows face 
outward, the second may be preferable, although 
either might be used to advantage in either case 
depending upon conditions. 

5. Miscellaneous considerations, which may be 
grouped under the following heads; 

"a)Provide rooms for office, washing, storage of 
clothes and weighing (and perhaps the separating) 
of the milk. The latter should not be done in the 
barn itself, (b) Running water is desirable, 
particularly in the milk and washrooms, (c) Power 
should be available, particularly if a milking 
machine is used. It is well to allow space for a 
milking machine and the power to run it in 
building, even if the apparatus is not to be installed 
immediately, (d) A silo and storage room for 
concentrates should be near at hand, (e) Hay 
storage is most convenient when easily accessible, 
whether 



guments are advanced in favor of 
tKe' ""cows facing each other, that is toward a 
central alley, some of these being: 

"l)Sunlight in the rear of the cows keeps 
the floor where they 
walk drier and safer. 
"2)The light is 
brightest at the end 
of the cow where the 
milking is 
making the 
easie r J br the n 

be 




more a- 
"6)The cows' 

fight . 

'7)It is easier to torFtfie TXTwsTfottt and handle 
them generally when the tying and untying are 
done along the central alley. 
"8)Feeding can be done to greater advantage. If 
the cows face outward, either there is no feeding 
alley or it is- likely to be narrow, because two 
are required. 

On the other hand, some authorities advise 
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Fig. 574. General dairy bam embodying the features noted on the next page 
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that the heads be placed outward toward 
the wall for these reasons: 

"l)Manure removal is centralized, all 
being taken from one alley. 
'2)Milking is done more easily, particu- 
larly with milking machines, since less shafting 
is required and also less shifting of the machine 
from one side of the barn to the other. 
"3)Cows come in together through the 
central alley, staying together until they reach 
theii respective stalls, instead of entering 
on two sides and perhaps meeting. 
"4)Walls are not spattered with manure. 
"5)Brings the udders of cows in line where 
they can be compared and the general ap- 
pearance _ of the herd studied. However, 
the light is not so good for such an examina- 
tion as if they were along the wall. 
Both the schemes are used in practice, and, 
depending upon local conditions, both are 
satisfactory and good. It is largely a matter 
of individual preference, and of adapting the 
most efficient scheme to the particular loca- 
tion. 

Types of Cow Bam 

There are two types of cow bams. One 
is a general type which takes care of the 
entire herd and also stores the hay. The 
other type is developed primarily for milk- 
ing purposes and consists simply of two 
rows of cow stalls within a well- 
lighted, abundantly ventilated 
structure (Fig. 534). In this case 
the milk room may or may not be 
a part of the barn proper. The 
former scheme is best adapted to 
the average farm, but for special- 
ized dairies, the latter is worthy 
of a thorough trial. Fig. 574 
shows a dairy barn in which these 
particular points may be empha- 
sized: 

Lit is a general-purpose barn, 
housing all the animals as well 
as the milk and feed room. An 
office may be included also. 
2. There is a central feeding 
alley with the cow stalls and calf 
pens to the left and the box stalls 
for young stock, maternity animals 
and bulls, and also the milk room, 
to the right. 3. The hay chute 
is well located, coming down in 
the feed room so as to avoid dust 
in the cow stalls. A poor location 
for the hay chute is also marked. 
4. The silos are placed at the 
north (the shady) end of the 

buiWin g- Fio.575. 

meet 



5. The calf pen and milk room are placed on the 
south (the sunny) side. 

6. The calf pen is placed directly across from the 
milk room, making it easier to feed either whole 
or skimmilk. This has some disadvantages in so 
far as odors being carried to the milkroorn is 
concerned, but it is excellent from the 
Standpoint of convenience. 

7. The hay storage space is conveniently located 
above. 

8. The feed room is handy to the silos so that 
silage can be mixed with the grain to good 
advantage. 

On the dairy farm, the sires are sometimes 
housed in a general-purpose barn, but if a number 
of bulls are to be kept, a special set of bull pens is 
highly advantageous. Fig. 575 shows the south 
elevation and floor plan of such a structure suitable 
for 5 bulls each kept alone. Note that they have a 
little open run on the south, a part of which is 
paved so as to give them solid footing just as they 
step out of their pen. The feed alley is conveniently 
arranged along the front. Hay and bedding may be 
stored above. Sliding doors are used to the pens 
because they are strong and safe. The feed room is 
on the north side in a central portion, making it 
handy for feeding as well as for the unloading of 
feed from the outside. 
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Elevation and plan of bull pens especially adapted to the needs of 
a pure bred breeding establishment. 



The Housing of Beef Cattle 

Beef cattle are housed much more simply than dairy cattle, four general types of 
bam being used, the first for the breeding herd, the second for the fat- 
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tening cattle, the third for a combination of the above, and the fourth for temporary 

shelter in the pasture. Fig. 576 shows a good general-purpose bam for beef cattle. It might 

be even better if the cows were changed to the west, and the calves, etc., to the east side. 

The features to be noted in this bam are: 



1 .A central feed and service alley wide enough to 
take care of the cattle as well as the feeding 
operations. 

2. Stalls for breeding cows (preferably on the 
west side) provided with open partitions high 
enough to keep the cows nicely separated. 

3. Abundant windows on both east and west 
sides, the barn itself running north and south. 

4. Calf pens and bull pens (preferably on the east 
side) where the animals may run out for 
sunshine. These are connected with outside runs 
which are not provided for the breeding cows. 
The latter can be taken in groups through the 
service alleys. 

5. Silos are placed on the north to furnish 
protection. 

6. The feed room is separated from the silos, 
being placed next to the office for convenience 
sake. Ordinarily the feed room would be placed 
next to the silos, but on many beef-cattle farms 
silage is fed alone. This arrangement could easily 
be changed. 

7. The office is placed on the south where it is 
nice and warm. 

8. Abundant hay storage is provided for above — 
this is quite essential. 

Fattening shed. A feeding barn for fattening beef 
cattle is shown in Fig. 577. This barn is particularly 
well adapted for the stor 



age of a large amount of hay. It also gives complete 
protection to the cattle. Note that the feed bunks for 
silage and grain feeds are arranged along the outer 
wall. A feed carrier track could easily be erected 
between the silos and these bunks. Fattening cattle 
such as steers which are bought on the open market 
can be advantageously housed in a very simple 
open shed facing the south, preferably arranged 
with hay storage above for convenience sake. 

Fattening steers running in groups should be 
provided with the following conditions: 
"l)Plenty of open air and sunshine. (2) sh Iter from 
cold winter rains and snows and also hot sunshine. 
(3) A dry bed to sleep upon and solid footing on 
arising. Yet it is surprising how well steers will do 
even if they have to go knee deep in mud out to the 
feed bunks. (4) A place for the hogs following the 
steers to consume the voided and otherwise wasted 
grain. It makes considerable difference in the 
housing of a bunch of steers whether or not an extra 
hog or two is going to sleep with them. These hogs 
must be provided for either in a separate structure 
or in a protected corner of the same building; 
"5)Handy hay and feed. Hay is best provided and 
also fed inside, where the cattle can eat and be 
contented. (6) Open water should always be 
provided. It is best al- 



Fig. 576. Plan and (inset) section of genera] purpose barn for beef cattle. Ordinarily the 
exercise yards should face the south, but in this case it is desirable to keep the silos at the north, 
the cow pens ion the west and .the bulls and calves on the east. 
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Fig. 577. Feeding barn for beef cattle, in plan and 
section 



lowed inside but a short distance outside is all 
right, provided the animal has protection from the 
winds while going to the watering trough. (7) The 
steer place should be quiet and well away from 
unusual noises. Steers coming from the range 
country are not accustomed to the congestion 
found on the average farm. They often are afraid 
of men on foot, and shy at other animals simply 
because they are unusual. A wild steer is made 
often more wild by his environment, whereas for 
best results his surroundings should be quiet, and 
in harmony with his nature. 

Points of a good feeding shed. A shed which 
provides these essentials is shown above. Note 
these points in connection with it: It faces the 
south. Hay and bedding are stored above. The feed 
rack for hay is handily placed at the north side of 
the pens. T he watering trough is to the south ^ 
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in the hay mow; if the hay mow is dispensed with 
they provide for the shed interior. Note further that 
this shed is wide and open with very little to 
disturb or interfere with the steers as they lie in it. 
The straw chutes are placed in a favorable position 
for throwing the bedding directly to the point 
where it is needed. 

A handy cattle shelter built in the woods or in 
the field or in the pasture is of much importance on 
many farms. Such a building that is in use on one 
large farm and which has given excellent 
satisfaction at a comparatively low first cost 
embodies the following noteworthy features: (1) It 
is made of tile blocks, which provide a warm 
structure. 

"2)It faces the south. (3) The glass windows 
provide an abundance of sunlight within. (4) The 
open entrance door, large imdspaciomjs placed in 
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warm walls and so arranged that 



L 



J^ats \FeepRoom. Office 
,e v a z 2pne ral bam, he using the 
e other js a fattening shed. _ 



)t Op( 



3e kept open on 



larlyj ana arc 
ettf 

come. TheV are pa* 
he m theym houlp rj 



reeding 



placement e f easi y opened large do( 



should be smooth insid ; 
tear the wool. (6) Conveitit 



he southland e^S 



jy the 
and 



igements should\w 
ler cover whene 
'cularly prone to st; 
tde (HI Tin, w rf 



•rcr T/off s*t fl y 



FARM 

KNOWLEDGE 



412 



ir — *-J 



i 



ai r t an; 
ing. 1 
h( >i|ld 
)|c( 
(i a 
fejheep I 
isxshi 
!ji jconnei 



It 



SPECIAL-PURPOSE BARNS 

WwflLLpr 



411 



handy asset in 
they arptegjs? 
pens of diffe 
feeding bunks 
although some 
root cellar tar: 
roughE^ szTt 
heatin, 
lambii 
These 
provis 
PoiiE 
shapec - 
and e; 
noted 
Lit 









Ha 






LS. 





























£>j?iv£r War- 



I 



prot ectio H^ 

2. The silo 
handy to t 
around in frc 

3. T h e fesd n 
and also han 

4. A shephen 
to the feed r 
the ewe and 

5. Pro vision p 1G 579 
L for lambii 



Stalls 



3 




Plan of a general work horse barn. A harness storage and repair room would be an additional advan- 
tage, but for daily use harness is best kept behind the stalls 
being supplied; these may be also used for rams. 




Fig. 580. Plan and two elevations of a stallion and mare' barn. The professional breeder must bund attractive 
structures in which to receive buyers as well as efficient ones in which to care for his stock 



Fig. 
578. 



Sheep bam plan. Sheep need but little protection from cold, except at lambing time, but they must be kept dry and given 
yard room where they can obtain plenty of exercise 
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The Housing of Horses 

Horses as a class of farm livestock differ from the meat or milk producing animals in 
that they are kept in large measure for working purposes. This includes of course, their 
driving and riding, for, though types of recreation for man, from the horse's standpoint 
these are forms of work. In building a barn for horses, the following points should be 
given as careful attention as possible: 



1. The barn should be handy, and particularly safe 
and comfortable. Horses being strong, stalwart 
animals require safe construction or they are 
likely to injure themselves. A handy driveway 
and feeding passage, particularly one in the 
centre with the horses facing it is in order. This is 
a much safer arrangement than where the horses 
face out and have to be fed from the "heel end." 
A place for harness should be provided, prefer- 
ably to the rear of the horses although handy 
harness rooms conveniently placed may be used 
for special harnesses. It is much easier to take the 
harness from a peg directly behind the horse than 
to run half way across the barn with it. We must 
remember that the horse is, or at least may be, a 
kicking animal, hence the partitions should be 
tight and solid. Solid, strong floors are also 
essential. A centre dividing pole where horses 
stand by pairs in open stalls, are often of 
advantage. The mangers should be fairly deep 
yet easy to clean. The floor should be slightly 
roughened to prevent slipping and safety doors 
are to be commended. 

2. Protect the horse from drafts, particularly after 
it has come in from work. Ventilation should be 
natural and easy, rather than draughty and 
violent. 

3. Provide an abundance of light. Sometimes it is 
well to be able to darken a portion of the stable 
so as to keep the flies down, but special 
arrangements can be made for this. The windows 
should be simply protected by means of iron bars 
or heavy screen wire to prevent breakage. 

4. The floors should be solid but not hard and 
unyielding. Horses that are compelled to stand on 
concrete floors often puff up considerably in 
their feet. Wood creosote blocks are good and 
heavy wood slatted flooring is excellent. 

5. Smooth walls prevent injury and offer no 
places against which the horses can rub their tails 
and scrape the hair off. 

6. Exercise paddocks should be provided so that 
they can be turned out easily, preferably on 
grass. Hard-worked, heavily fed horses should be 
given their exercise on off days so as not to 
develop kidney trouble, particularly azoturia. 
7. Spacious stalls are highly desirable. Single 
stalls should be at least 4 feet wide and 
preferably 5 feet by 8 to 10 feet deep. Double 
stalls should be at least 8 feet wide, 



preferably 9 or 10 with the same depth as 
singles. 

General horse bam. The ground floor of a 
general horse barn is shown in Fig. 579. Some 
features which may be emphasized here are: 
"l)the central driveway; (2) the horse stalls all on 
one side; (3) work stalls on the east or early 
morning sun side; (4) handy entrances to these 
stalls from the alley way; (5) convenient harness 
hooks at the rear of the horses; (6) feeding done 
from the centre; (7) feed bins at the north end of 
the barn; (8) box stalls on the west side having 
outside communication to paddocks; (9) buggy 
shed, washing floor and wash room on the west 
side to the south; this washing floor can be used for 
washing horses as well as for wagons. Note also 
that the buggy storage room opens to the outside. A 
watering trough may be placed in the wash room if 
water is available. The central driveway is big 
enough to drive through; this is quite important 
particularly in filling the feed bins. The hay chute 
is best arranged to come down right in the middle 
of the driveway, preferably close up to the horse 
stalls on the east. 

A good stallion and mare bam is shown in Fig. 
580 in which these features should be noted: (1) A 
spacious service and feed alley. 
"2)Roomy mare stalls on the west, each provided 
with a hay and straw chute close to the wall. (3) 
The mare stalls open to the service alley, whence 
the mares are taken to paddocks on the north side 
for exercise. (4) Stallion stalls on the east with 
separate exits; these may be used for mare stalls. 
(5) Mangers are placed in the stalls next to the 
service alley. (6) Sliding doors are arranged so that 
one door covers one stall openings and is stopped 
in such a manner that only one of these exits can be 
kept open at a time; this is advantageous in 
preventing the possibility of two stallions or two 
mares getting out at the same time. (7) The 
abundant lighting through windows placed on the 
east, west and south sides. (8) The office is placed 
on the south side as is the feed room; the latter may 
however, be placed on the north side if deemed 
advisable. (9) A water supply controlled by a float 
system is present in each stall, a common float 
controls all of the concrete troughs, one of which 
supplies each two stalls. 

This is a very handy barn and has been found 
especially adapted to those farms where a 
considerable number of mares and stallions are 
kept. 



This farmstead is a success because it is efficient as well as attractive 





An inexpensive, convenient commercial house for a specialized poultry 
farm 

It Is Neither the Costliness nor the Cheapness op a Building That Makes It a Success 
The Point Is: Does it'Get Results? 
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Twin silos and a single-story cow barn on a farm where architectural effect was given careful 




A hollow-tile silo and beef cattle feeding barn built first of all for practical results. Inset shows a handy 

feed wagon for carrying mixed silage and grains 



The Silo, Aside From Being an Invaluable Asset on the Stock Farm, Is Often a Striking Feature of the Farm Group. There Is a 

Type For Every Place and Every Purse 
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Although the types of 
barns designed to shelter the 
different classes of farm ani- 
mals have throughout this 
chapter been discussed as 
separate units, there will often 
be need to combine the essen- 
tial features of two or more of 
them in one structure. This 
may result from the kind of 
fanning followed, from the 
condition and means of the 
farmer — whether owner or 
tenant, from the difficulties 
of the location with regard to 
the obtaining of materials, 
or from the demands of econ- 
omy. The small farmer will 
not, of course, require as 

nnctlTr r>r* oc ovfonejvs,. Vmilrl Fig. 582. Plan of a round barn, which „jmder certain conditions is an 
COStly Or as extensive DUlia- b economical and efficient type 

ings as the one who operates 

a large place and maintains valuable herds and flocks of high grade animals. But on the 
other hand, the diversity of his limited interests will call for a good deal of careful 
planning so that all his stock may share one building and still enjoy the conditions that are 
most beneficial to each of them. 

There are so many different functions that bams may perform, and so many different 
kinds of structures that are admirably adapted to such performance that it is difficult to 
describe any particular types that are entirely suitable for more than a single set of 
conditions. The aim of the writer has been, therefore, to give general principles and 
outline certain practices so that the livestock man may have a somewhat definite basis 
upon which to work in building a bam most acceptable to himself and to his animals 
under his particular, and sometimes peculiar local conditions. 




Farm Poultry Buildings 



By PROFESSOR H. L. Kempster of the College of Agriculture of the University of Missouri, who In 1911 
organized its Poultry Department, of which he is now in charge. Previously, with the rank of Assistant Professor, he 
had been in charge of the Poultry Department of the Michigan Agricultural College, from which Institution he 
graduated In 1909. Before entering college he lived and worked on the southern Michigan farm on which he was 
born. He has prepared a number of experiment station publications, all of which reflect the farmers' view point, 
without which, as Professor Kempster says, "one couldn 't fit in with the atmosphere of the Middle West. " The 
modern cry is for every family to produce as much of its food as possible. A flock of hens is an invaluable help 
Indolngso; butto serve its purpose It must bewell cared for and housed. Details of its care are treated in Volume I; 
what the farmer need knoiv about farm poultry buildings is given here. — Editor. 



POULTRY housing plays an important part in successful poultry keeping. 
If, during inclement weather, the hens are not kept comfortable they will 
cease to be productive. Young stock will not thrive, unless given the proper 
protection. Success in handling fowls depends upon 3 important factors: (1) 
the kind of stock; (2) the poultryman himself; and (3) satisfactory environmental 
conditions, such as feeding and housing. If the stock is poor, or the poultry 
keeper is careless or unsympathetic, the results will be unsatisfactory. The 
poultryman should remember that good housing of poultry is only one of the 
factors contributing to success, and that, unless it is accompanied by intelli- 
gent feeding and personal responsibility, discouragement will result.' On the 
other hand, even though a good ration be fed, there will be times when proper 
housing is necessary for economical production. 



Essentials of a Poultry House 

Comfort is one of the essential features of a poultry house. This is equally true in 
summer and winter. Other points which should be considered are simplicity of 
construction, economy of building material, efficiency of lighting and ventilation, and 
the convenience of the attendant. Due regard should also be given to the location and 
dryness of the house. Money is often spent unnecessarily in providing expensive 
building equipment. Unduly artificial conditions are neither essential nor desirable in 
successful poultry raising. A plain, simply constructed house, well-lighted, dry, and 
properly ventilated without drafts is all that is required. The interior-fittings should be 
simple in design, with as few cracks as possible, thus aiding in the suppression of 
poultry mites. Lack of light and dryness also encourages disease, which may easily be 
avoided by the use of poultry houses properly designed. 

Location. Convenience of location and arrangement is essential to economy of time 
in the care and management of poultry. Many chicken troubles may be traced to the 
selection of a site or soil not adapted to efficient sanitation. Perfect dryness is essential. 
This is quite largely controlled by the type of soil and the 
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contour of the ground. A light soil, such as a sandy loam, not so sandy, however, but that 
it will produce an abundance of green food for forage, is most desirable. The lighter, 
more friable soils can be cultivated more easily than clay and at any time of the year. 
They also drain quickly, and warm up early in the spring. Heavy clay soils are 
objectionable, because it is more difficult to keep them sweet and sanitary, as they dry out 
slowly. The possibilities of cultivation and reseeding are also restricted when extreme 
dryness and baking occur. The fact that such soils remain muddy longer renders 
conditions disagreeable for attendants, and a greater number of dirty eggs may result 
from muddy feet. 

A low spot is unsuitable for a poultry house, because surface water is apt to 
accumulate and damp air always settles in such places. Land which is naturally wet, 
either because of the nature of the soil or because of springy conditions, should be 
properly drained. Muddy quarters cause fowls to consume large quantities of filth. 
Dampness also results in unhealthy flocks. A windbreak should be provided, as it affords 
protection from the winds and the sun. If possible, the house should be located on a south 
or an east slope, where the ground will dry and warm up quickly in the spring. 

In selecting a location for a poultry house, the farmer usually chooses the one nearest 
to his home, so that the housewife may conveniently care for the flock. This accounts for 
the usual location of the poultry house, halfway between the house and the barn, where it 
is easy for the hens to overrun not only the farm buildings, but the kitchen porch as well. 
The indiscriminate throwing of feed also encourages the birds to inhabit other buildings 
than their home. If the farm poultry house is located so as to make it natural for the hens 
not to overrun the farm buildings, there will be little trouble, provided they get enough to 
eat at home. Frequently, poultry can be encouraged to run in an adjoining field or orchard 
by a simple arrangement of the fences. 



Yarding. As perfect sanitation is one of the 
requisites to success in poultry raising, the larger 
the yards the more easy it will be to maintain 
healthful conditions. While there is no set rule as to 
the amount of yard space required, if wholesome 
conditions are to be maintained, 150 square feet of 
yard space should be allowed each bird. Farmers 
neglect this important essential. They allow only 
room for the house, never realizing that the unduly 
artificial conditions afforded by grassless, hard, 
filthy yards are not conducive either to health or to 
economical production. From the standpoint of the 
farmer, yardage may be desirable at times. In the 
early spring, the poultry may be confined while the 
crops are getting a start, after which they may be 
turned loose. Occasionally the poultry is yarded in 
order to protect the nearby crops. Then, too, during 
the brooding period, old stock should not be 
permitted to run with the young, as the latter will 
not thrive, if compelled to pick their living with 
mature fowls. Grain crops may often be grown upon 
the same ground on which the poultry flock is 
running, with very little injury to the crop. Corn is 
especially adapted to such a practice, and it 
furnishes an abundance of shade, when needed. By 
plowing the yards occasionally, the soil is exposed 
to the sn A lierht. thus tending to destroy disease 



germs and, especially, intestinal parasites, which 
latter always frequent yards in which poultry is 
closely confined. In addition to making the yards 
more healthful, the growing of crops utilizes the 
droppings. This sweetens the ground and reduces 
the feed cost. Permanent sod runs cannot be 
maintained, if more than 400 hens are kept on an 
acre. Sod runs, however, do not furnish as much 
green food as do forage crops. Wheat or rye can be 
sown in the fall; oats or barley, in the early spring, 
followed by oats and rape, succeeded by rape and 
buckwheat. In this way, an abundance of succulent 
feed can be provided. 



lea. ■ 

Fig. 584. General view of the "Missouri" house, "designed to 
combine the desirable features of all special t.ypes in one building 
in which the farm flock can be housed safely and economically 
under average conditions and in any section of the country. 
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Fig. 585. The "open-front" house provides plenty of 
ventilation without draughts so long as the other three sides are 
tight. This may require double wall construction in cold sections 
where cloth sash may well be used in front in addition to the wire 
screening. 



While the ideal of the farmer should be to fence 
the poultry out instead of in, and in this way to 
exclude them from the garden and the dooryard, a 
little forethought will enable him to follow out 
some of the above suggestions with little expense 
without sacrificing convenience. 

Height. The height of a poultry house should be 
such that the attendant may work conveniently. 
This will afford conditions A satisfactory for the 
birds. It is also best to have as little air space in the 
house as possible. If a roof of sufficient pitch be 
used, the back, or north, side of the house need not 
be more than 4 feet 6 inches in height. It is usually 
desirable not to have the height of the south side 
less than 6 feet nor more than 8, except in houses 
of special design. Where light is admitted from the 
south side only, the front should be a little less 
than half as high as the house is deep. This affords 
a satisfactory arrangement of lighting. 

Width. Generally speaking, narrow houses are 
more expensive to construct for a given amount of 
floor space than are wide ones. It is also possible 
to reduce the amount of floor space allowed each 
bird with the wider houses. With modern types of 
ventilation, it has become more important to 
arrange the roosts at a considerable distance from 
the front. No house should be less than 12 feet 
deep, unless constructed for special purposes. The 
nearer square a house is, the cheaper it is to 
construct. A house 16 feet deep probably satisfies 
the requirements as well as any, although many 
stations are recommending houses as large as 20 to 
25 feet square. 

Size. The size of the house will depend upon the 
number of hens that are to be kept. The common 
rule in poultryhouse construction is to allow 4 
square feet to a bird. A house 20 feet square is 
sufficient for 100 hens. Each hen will have plenty 
of room. In fact, under mild climatic conditions, 
125 could be housed temporarily with no ill 
effects. On the other hand, it would not be 
advisable to crowd the house where weather 
conditions demand close confinement over a long 
period. A house containing only 150 square feet of 
floor space, while rated to house 35 birds, will be 
crowded if more than 25 birds are 
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housed in it. It is thus seen that the larger house is 
the more useful. 

Light. Properly lighted houses are necessary for 
satisfactory production. Sunlight is the cheapest 
disinfectant possible. Dark quarters are conducive 
to filth, dampness, and disease. A dark house is 
also unpleasant, and, in addition, shortens the 
period that a hen can feed. This may mean all the 
difference between poor and good egg production. 
Experimentally, it has been shown that, by 
artificially lengthening the day during the winter, 
the egg production more nearly approaches that 
which is expected in the spring. Where the open- 
front, or muslin, type of ventilation is used, a safe 
rule is to allow 1 square foot of glass to every 12 
or 15 square feet of floor space. 

•Too much window space is not advisable. A 
house with such an excess is subject to extremes in 
temperature, due to warming up on sunshiny days 
and to the radiating of a corresponding amount of 
heat at night. In winter, the high temperature 
causes the combs of the chickens to become tender 
and more liable to freeze than in houses of more 
uniform temperature. 

A common mistake is to place the windows too 
low. Direct sunlight is more effective in the middle 
of the pen than near the front. In general, the 
height of the tops of the windows should be a little 
less than one half the width of the house, that is, in 
a house 16 feet deep, the tops of the windows 
should be 

lfeet high. The windows should be so distributed 
that there will be no dark comers. In fact, there are 
no objections to placing windows on the east, west, 
and north sides. With such an arrangement, there 
are no dark corners; and in this way the laying of 
eggs on the floor is discouraged. Also, when light 
comes from one direction, the hen always faces in 
that direction when she scratches, and, in 
consequence, there is a gradual movement of the 
fitter toward the back side. With light evenly 
distributed, hens face in all directions. There is no 
piling up of the litter in dark corners, because there 
are none. It is interesting to note that to an 
increasing extent windows are being installed on 
all sides of poultry houses. Windows may be 
covered with wire screens, so as to keep the 
poultry in and the sparrows out. 

Ventilation. An efficient system of ventilation is 
the most essential feature of a poultry house. Birds 
cannot be comfortable if drafts are present in the 
house; and yet there is no class of livestock that 
demands so much , fresh air as do chickens. This is 
because the liquid excreta of fowls is passed off 
almost entirely through their lungs, for they have 
no sweat glands and their feces are comparatively 
dry. _ Unless a poultry house is well ventilated, it 
is sure to be damp; and in a damp_ house there are 
sure tp be frozen combsin^a^i^^ A damp, cold 
atmpsp^r,e is 
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much more harmful than a dry, continued cold of 
lower temperature. Other indications of poor 
ventilation are frost on the windows, walls, and 
roof, and a "chicken smell" or closeness in the 
house, due to the foul odors and tough, leathery 
litter. Such conditions, will result in an abundance 
of colds, a lack of thrift, weakened vitality, and 
poor egg production. Whan they occur, better 
ventilation should be secured. 

Probably the most popular type of ventilation is 
that employing cloth curtains or frames. A cotton 
frame allows the air to work through the cloth and 
yet keeps the chickens out of a draft. The cloth also 
admits an abundance of light. The cotton-front 
house is efficient as long as the cloth remains dry. If 
it becomes wet, it retards the movement of air. Even 
when cloth frames are used, the frames should be 
raised a greater portion of the day, so as to air out 
the house. The frames may be hinged at the top or 
side, or made to slide up and down like any window. 
A moderatesized frame is more easily handled and 
permits more accurate control than a larger one. 
Where cloth is used in houses 16 feet in depth, the 
amount of cloth is the same as of glass, that is, 1 
square foot of cloth to every 12 to 
15square feet of floor space. If the house is 
lOfeet deep, use 1 square foot of cloth to every 20 
square feet of floor space; and, if the house is 20 
feet deep, use 1 square foot of glass to every 10 
square feet of floor space. The cloth curtains should 
be located on the south side of the house, farthest 
from the roosts. 

Open-front ventilation. Another type of 
ventilation is that known as the open-front. This 
type consists of an open space on the south side, 
covered with wire screen only. The popular size of 
house for the open-front is 20 feet square. It is not 
adapted for houses of less depth. On the south side 
of such a house is an opening 3 feet wide one foot 
from the floor, running the entire length. In the 
original open-front types, the south side was only 
high enough to permit the opening. The roof was of 
unequal spans, the front span being twice as long as 
the back one, the ridge of the roof running east and 
west. The windows were put in the west end, and a 
door in the east. During winter, the success of 
ventilation of this type depends upon having the 
sides, back, and roof of the house entirely air-tight, 
so that there may be no drafts. The wind will drive 
in a short distance, but never to the roosts, which 
are on the north side and'located above the top. of 
the open space. There is a gradual outward 
movement of the air within, thus insuring an 
abundance of ventilation. The open-front type has 
an advantage over all other types, in that it requires 
no adjusting, never plugs up, and always works. 
This type adapts itself to temperature changes 
without constant attention, and in this way reduces 
to a minimum 
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and front (6). 

the labor of caring for the house. It probably meets 
the requirements of a simple, effective farm poultry 
house more nearly than any other type that has been 
previously designed. 

An item often overlooked in the construction of 
poultry houses is the summer ventilation. This is 
particularly the case in the South. It should not be 
overlooked in any country where the temperature 
gets uncomfortably warm. There should be 
openings on the north' side, in order to insure a free 
circulation of air during warm weather. One of the 
advantages of having windows on more than one 
side is that by removing the windows the openings 
are made. 

Tight walls necessary. The walls of a poultry 
house should be tight. This is necessary, so as to 
avoid cross drafts. Nothing seems to affect the 
health of the birds more quickly than does a cold 
wind. Colds are sure to develop, and these may 
pave the way for more serious infections. While 
wood is more frequently used, hollow tile or hollow 
concrete blocks may be employed, although they 
are much more expensive. Unless there is a hollow 
space in the cement construction, the walls are apt 
to sweat and the house become damp. The same is 
true of stone construction. 

When wood is employed, it makes little 
difference what form of the material is used, so 
long as the wall is such that the air cannot sift 
through in winter. Matched flooring, sided up and 
down, makes a tight joint; and, in many sections, 
car siding can be obtained at more reasonable 
prices. With matched material, a tighter joint may 
be obtained by painting the-joints when the wall is 
being laid. There will also be fewer cracks if well- 
seasoned lumber is used. 

It is equally necessary that the roof be tight also. 
Sheeting the house with an extra ceiling on the 
inside is unnecessary. For roofing, probably the 
most common material is some brand of roofing 
felt, which is easily laid and which forms a tight 
roof. It 
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should be laid on a 

shingles are used, a cheap grade of roofing 
paper should be put down first, otherwise 
the wind will sift through the shingles. This 
necessitates laying a fairly tight roof before 
laying the shingles. If a metal roof is used, 
the roof should be prepared as for shingles, 
that is, the roof boards should be covered 
with a cheap grade of roofing paper. If this 
is not done, the house will be extremely hot 
in summer, and in winter there will be mois- 
ture condensation on the roof, resulting in a 
damp house. 

Interior arrangement. Economy of floor 
space, simplicity of construction, the fewest 
new-fangled ideas possible, and convenience 
in handling the fowls, are all points to be 
observed in the arrangement of the interior 
of a poultry house. All fixtures should be 
portable and 
easily remova- 
ble, so as to 
make thorough 
cleaning possi- 
ble and easy; 
also, they 



should be up off the floor, so that the entire floor 
space may be used by the hens for scratching 
purposes. There should be as few cracks and 
crevices as possible, for in these filth accumulates 
and parasites thrive. Feed boxes, or hoppers, 
should have sloping tops, so that birds cannot roost 
upon them. In fact, there should be no place in the 
house for the hen to perch except the roost. 

Floors. One of the main things that contribute to 
the securing of a dry house is a satisfactory floor. 
Of the 3 types of floors — earth, board, and 
concrete — the earth floor is perhaps the most 
common, and certainly the cheapest to construct. 
The most satisfactory floor, however, is of 
concrete. It should be kept covered with litter to 
prevent the fowls from developing sore feet, but 
other than this, its only objection is the original 
expense. Earth floors have the following 
disadvantages: the presence of dust in the house, 
which is irritating and disagreeable to the chickens 
as well as to the caretaker; the possibility of rat 
invasions; the necessity of removing a portion of 
the foul earth each year and replacing it with fresh; 
and the 
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smooth surface. If more frequent cleaning necessary, because an earth 
floor soils the litter 2nd becomes sour and filthy 
quicker. Obviously, the earth floor involves more 
labor and expense in care and upkeep than does a 
concrete floor. 

In constructing a floor of either type, care should 
be taken to have the floor level at least C inches 
higher than the surrounding ground, so that the 
floor will not become wet from surface water 
outside. Some provision should also be made to 
prevent the rise of water to the surface of the floor 
by capillary attraction, which takes place like the 
rise of 

oil in a wick. Some coarse material, such as 
cinders or coarse stone .(cinders preferred;, will 
serve the purpose. Tamp well a 4-inch layer of 
cinders and oiLtop of this put 3 inches of concrete 
and a finishing coat or, to make a really 
satisfactory earth floor, on top of the cinders put a 
2-inch layer of damp clay. Pack hard, smooth well, 
and let dry. After it has dried, it should be covered 
with an inch of loose earth, which tends to dis- 
courage hens from digging holes in it. If the 
foregoing suggestions are carried out, there is no 
reason why the floor of the poultry house should 
not be dry. 

Roosts. Roosts should be located in the warmest 
part of the house. With the open- front and cloth- 
front types of ventilation, they should be located 
on the north side. If placed on a level, there will be 
no tendency for the hens to crowd to the top roost, 
as is the case when they are placed ladder fashion. 
Roosts should be smooth, free from cracks, firmly 
placed, and not less than 2 inches in diameter. 
Poles or 2 x 4s placed on edge, with the upper 
corners planed off make sensible and satisfactory 
perches. They should be placed not less than 15 
inches from the wall, at least 20 inches from the 
roof, and about a foot apart. From 8 to 10 inches of 
roosting space should be allowed for each bird. 

Droppings platform. When droppings ac- 
cumulate on the floor, the house becomes unclean. 
The birds are continually running over the 
droppings and, in this way, the feed is 
contaminated. There is also less space for the hens 
to use for scratching purposes. A platform to 
receive the droppings increases the size of the 
house and renders conditions more healthful for the 
fowls. This platform should be 6 inches below the 
roosts, so that the droppings may be removed 
without removing the roosts. If the platform is built 
of smooth material, the droppings can be easily 
removed. 

Nests. Darkened nests are desirable, for they 
furnish seclusion to the hen and lessen the amount 
of egg eating. A too dark nest, however, encourages 
broodiness. It is also important that the nests be 
well ventilated during the summer. Portable nests 
facilitate cleaning. A common method of installing 
nests is to place them under the droppings 



ig. 587. 
Simple nest- 
box con- 
struction showing 
wire or cloth bot- 
tom and hinged 
front to make egg 
collection, easier. 
Unless 'placed under the 
droppings board, the boxes 
should be closed at the top 
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platform at the front edge. Such an arrange- 
ment may place the nests so low that the 
floor space underneath will be little used for 
scratching purposes'. This should be avoided. 
Where light comes from the south side only, 
the space at the back of the nests may be 
dark, and the hens will thus be encouraged 
to lay on the floor. Nests under the droppings 
platform are the easiest to construct. Twelve- 
inch boards are cut into 14-inch lengths and 
set on edge 13 inches apart; 1 x 4-inch strips 
are nailed along the lower edges, and 1 x 2-inch 
strips along the upper edges. Between these 
strips on the front, an 8-inch door is placed. 
The bottom of the nest should be covered 
with hardware cloth, 5 meshes to the inch. 
This allows all dirt and dust to drop to the 
floor, and makes frequent cleaning unneces- 
sary. The nests rest on cleats at each end. 
Along the back is nailed a board upon which 
the hen may jump when entering. One ji£st 
should be provided for every 5 or 6 birds. 

Partitions. Where all the 
poultry is quartered in one 
house, a partition is neces- 
sary to separate the pulletg 
from the old hens. Later 
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on, a separate pen is convenient to use 
for special breeding pens and in many cases 
is used for sitting hens during the spring. 
In order to prevent drafts, long houses need 
solid partitions either of wood or screen 
covered with cloth. These should be placed 
every 50 feet. In some houses, the solid 
partition extends only to the edge of the 
droppings platform. All partitions should 
be solid at least 2 feet high, to prevent the 
male birds from fighting through the parti- 
tion. 

Water stands. It is advisable to put water- 
ing utensils upon a stand at least 18 inches 
high. They can be built attached to the 
wall, or as separate stands. This prevents 
straw and refuse from the floor from collecting 
in the water, making it more sanitary. Solid 
tops collect more filth than do those made of 
slats or of wire. 

Roosting closets. At one time, it was recom- 
mended that a curtain frame be arranged so 
as to dropdown and inclose 

the birds in a small space at 
night. This has since been 
found unnecessary and the 
practice has fallen intodisuse. 



Fig. 588. Diagrammatic front view of the Missouri house showing glass windows,' openings to be covered with netting and when 
desired, .equipped with cloth screens, and the window through which straw is packed into the upper story. 



Types of Poultry Houses 

The "Missouri" house. The "Missouri" house, so called by the designer, the writer, 
attempts to combine the desirable features of all poultry houses in a house adaptable for the 
average farm flock. While designed for Missouri conditions, it has been successfully used 
in New Hampshire, as indicated in the second annual report of the New Hampshire Poultry 
Growers' Association, which says: "During the winter the birds not only kept in the best 
condition, but gave good egg production." This shows that the house is suitable for cold 
climates, and experience at the University of Missouri justifies its being recommended even 
for warmer climates. 

Since the average farm flock numbers from 100 to 150 birds, this house is 20 feet 
square. The ridge of the roof runs north and south, the roof being of the gable type, that is, 
of equal spans. In such a house, there is an advantage in having the end face the south, for it 
permits the windows on the south to be placed 
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higher than would be possible in the side walls. The walls are 5 feet high, the roof being 

fW^ fflr^ T^fiT i n the centre and windows^gach 2 
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on the range in summer, and as a special pen for 
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Fig. 591. A good type of brooder house for the farm. The runs 



covered so that soJne shade n jay be provided The soil 
in them should be kept healthy by freqilent spading and planting 
to a quick-growing crop. 
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surrounding a permanent poultry house is 
sure to become contaminated, and conditions 
will not be favorable for satisfactory growth. 
There is no reason why a yard for chick rais- 
ing should not be attached to the permanent 
house; and, if due precautions are taken to 
keep the mature stock off, it will serve for 
brooding purposes for a long time. Yard 
cultivation will lessen the danger of trouble 
from intestinal parasites. With the coal- 
burning brooder stove, a series of pens may 
be attached to each other, in which case the 
construction would be the same as for a house 
for laying purposes. 

Hot-water brooders. The third type of 
brooder arrangement is that employing hot 
water. Such a house will vary in length and 
width, depending upon its capacity and 
whether hovers and pens form a single or a 
double row. The method of heating is by 
means of a series of hot-water pipes running 
underneath the floor of the pens. These pipes 
are boxed in, so that the chamber is completely 
isolated. There is a partition in the box cor- 
responding to the partition in the pen. This 
makes each pen a unit by itself. From this 
heated chamber the heat is conveyed to the 
hover above by means of pipes about 6 inches 
in diameter. The hover is covered with a 
circular disc, 2 feet in diameter, covered with 
felt folds, which retain the heat. There is 
thus a continual flow of fresh air into the 
hover. With any type of brooding, it is ob- 
jected that a warmed floor causes weakness of 
legs and loss of vitality. In modern hot- 
water types, the heated compartment is sep- 
arated from the hover floor by an air space, 
thus avoiding the heated floor. The warm 
air enters the hover at the top, so that, follow- 
ing nature, the heat comes from above. 

A hot-water brooding house must contain 
an alley for convenience, a row of hovers next 




Fig. 592. Details of a modem hot-water brooding system. One 
hover is cut away to show how the warm air from the pipe box is 
liberated above the chicks' backs. Note the air space above the pipe 
box to prevent the floor from getting too hot. 



to the alley and, corresponding to the hovers, a 
series of pens. This alley should be 3 or 4 feet 
wide, the hover chamber 3 feet wide, and the pen 
as long as may be deemed necessary, usually about 
6 feet. A single row of hovers would necessitate a 
house about 14 feet wide; a double row, a house at 
least 22 feet in width. The house with a single row 
of hovers would run east and west, thus permitting 
runs on the south. A house with 2 rows of hovers 
would run north and south, having runs on the east 
and west sides. A gable-roof house is best adapted 
for a long brooder house. There should be liberal 
lighting. The alleyway should be about 20 inches 
lower than the hover floor, to facilitate cleaning 
and to afford room for the hot-water pipes. The 
water is kept at practically constant temperature by 
means of automatic regulation of drafts. In 
addition, the amount of heat allowed any 
compartment can be controlled by dampers in the 
pipes. 



The colony house. Farm poultry keeping is quite largely a colony-house method. 
Usually, the entire flock is kept together, and one house is used. Commercially, the 
colony-house system has been employed in the raising of young stock by means of 
portable houses. For housing mature fowls, the system is being extensively used in Rhode 
Island, where it is called the "Little Compton" system of poultry farming. Briefly 
speaking, the plan employed is this: The colony houses are comparatively small and 
portable. They are scattered over the fields, which may be cultivated. The poultry flock 
enters into the system of crop rotation, usually following the hay crop. In this way, birds 
run on the same field only a year at a time and at intervals of 3 or 4 years. The advantages 
of this system are: (1)' conditions favorable for chickens; (2) economical feed cost; (3) 
improvement of the land through added fertility; (4) less danger of soil contamination; 
and (5) outbreaks of disease can be more easily controlled. Colony-housed stock does not 
require so many precautionary measures as that kept in long houses; for the more closely 
chickens are confined, the greater amount of work necessary to keep conditions sanitary. 
The disadvantages of such a system are: (1) added labor in bad weather, it being 
disagreeable for the caretaker to go from house to house; (2) it frequently requires more 
fencing, if colony houses are sta 
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tionary; (3) the poultryman will not make as close a study of individual birds, as 
it is impracticable to trapnest his stock; and (4;, where flocks are permitted to 
mingle, he does not have complete control over matings. 

For stationary houses, the size of the unit may be as large as suits the individ- 
ual poultry keeper. The colony houses described on a previous page are for 100 

hens. The Yesterlaid Farms at Pacific, 
Missouri, are using a colony house 30 by 60 
with 2 floors, housing 1,000 birds to a house. 

Long houses. Long houses for poultry' 
keeping are representative of what is known 
as the intensive system. This type neces- 
sitates restricted yards and extensive fenc- 
ing. It is primarily adapted to the housing 
of laying stock. The advantages of such a 
system are favorable conditions during incle- 
ment weather for birds and attendant, con- 
venience for the caretaker in the dail}7 
routine, and economy of land. The dis- 
advantages are yard contamination, increased 
cost of fencing, and extra labor in caring for 
the yards. ' The long house is a commercial 
proposition. 

A good type of house of this kind is the 
"Commercial" poultry house which is 18 x 
180 feet, with a feed house at the end. It 
is divided into pens 18 feet square and will 
house 700 hens. The front is 7 feet 8 inches 

mT'cic^'trju uuij^icir aianu un uie -r • i 1 • i tiL / /-« 1 yi r* . o * 1 i t r rm 
pt»lt*y»hmisc iSitt good investment. In this plan nigh, and the DaCK 4 leet mCheS. I lie TOOf 

thS"2!i is of unequal spans, the front span being one 

SSSMfoSiWiin ^ .the length of the back span The roof 

the hen house, the magnet (D) releases the IS Comparatively Steep, having 1 lOOt HSC tO armature (E) which 
springs over, closes thetell o r 4. " " rn-> „ 

circuit and alarms the household. feet nonzontal run. 1 lie pens are con 

nected by a series of doors, thus compelling the 
poultryman to mingle with the birds where he is able to study their needs more carefully. 

The cloth- front type of ventilation is used in this house. In the centre of the south side 
of each pen is a glass door made by hinging two 9-light 9 x 12-inch windows, thus 
affording a door which can be opened for cleaning purposes. On both sides of the door 
are cloth frames 3x5 feet. These are placed 4 feet from the floor and, when open do not 
allow drafts on the birds. At night, there are no drafts on the birds, because the frames 
are closed. No matter how cold the weather, at least one of the frames is opened every 
day, unless there are storms from the south. The arrangement of droppings platform, 
perches, and nests follows very closely the instructions given above under "Interior 
arrangement." The roosts are set on 2 x 4-inch pieces in the form of a frame, which is 
hinged at the back and may be raised, thus rendering the droppings platform easily 
accessible for cleaning. Often, it is desirable to raise the roosts, so as to force lazy hens 
off them to the floor. 

The cost per hen of materials for such a house will be practically the same as for the 
colony house. 



Fig. 594. A well-built com crib of the common slat type. This 
is better than those found on many farms, but unless protected 
against rats and kept in repair, it may permit considerable waste. 



By Professor K. J. T. Eicblaw (see C h 
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~Stora;*j |apd Work Buildings 



hott zvui, in that th\ 



shelter cannot be oj t 
in the construction 

referred to in the cl ap tSjfet file consists of those in which the farmer works over his raw materials and products, with 



1). Like all manufacturers, the farmer has tol provide for the storage 
odls, and, to some extent, his finished products. He is at a disadvantage, 
se varl gruillly til blllk, weight, nature and condition, and consequently require several types of 
structure. Futhermc re, the ■ are sometimes of comparatively small value, in proportion to their extent; wherefore their 
too ex lensive a type. Professor Ekblaw discusses here sortie of the principles to be kept in mind 
of ffgi quate but practical and economical storage buildings. The second group of structures 



the exception of the se iji&vhfch his "machines", that is, his livestock, are kept and fed. These have been covered in 
Chapters 3b and 35. — Sditor. \ntT^^\ 



My 



the fact that too often the construction of the storage 
on a farm does not receive the careful consideration which its 



and 



IT IS undoi 
work buildiif 
importar 

The questions of location, size, material, and interior arrangement should all be 
thoroughly thought out, so that needless expense may be avoided, and the greatest amount 
of usefulness secured from the several buildings. These buildings usually include some or 
all of the following: hay bam, granary, implement shed, milkhouse, creamery, and cheese 
factory. 



Hay Bams 

The purpose of a hay bam is to provide shelter for hay and facilities for curing it 
under the most favorable conditions. One of the first requirements is ample ventilation. 
With the ordinary bam, the freedom of the circulation of the air is so great that no especial 
provision for ventilation need be made. 

Primarily a hay bam is simply an inclosed shelter; and, since the load of the contents 
does not come upon the structure itself to any extent, the building should be designed 
mainly to resist wind pressure, both external and internal. The interior of the structure is 
of necessity rather open, to admit of the unhampered handling of the hay. Open framing 
precludes the use of crossties braces, the which, in many other structures, greatly 
strengthen the framing; to overcome lack of strengthening frame members, great care 
must be exercised in the design. 
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continuous foundation. 

The frame consists, usual- . .. 

ly, of built-up units, jfrrari'inni; 
sometimes called "bents," VJ *- tUltU * w 
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intervals not exceeding 25 feet. The lower end of 
the conductors should be well grounded by means 
of a soldered connection with a galvanized iron 
pipe extending far enough into the soil to reach the 
lsjvel of permanent moisture; A better but more 
expensive ground is made by connecting the 
conductor with a metal plate, buried 5 feet in the 
earth, and encircled by a bed of charcoal which is 
retentive of moisture. 
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to an appreciable extent, if the depth of the bin becomes greater than 2§ or 3 times 
the diameter or width. Both the lateral and the side pressure depend, to a cer- 
tain extent, upon the weight and the character of the grain. The failure of many 
granaries is due to the fact that proper consideration is not given to the lateral 
pressure, which at the bottom of the bin may be very great; and, as a result, the 
walls are burst out at this point, leaving the superstructure of the building prac- 
tically unsupported, while the whole structure becomes racked and twisted. 

but, if elevating machinery is to be utilized 
in unloading the grain, the height may be 
any desired. On farms where great quantities 
of grain are to be stored, it is quite common to 
find cribs that are 16, 20, or even 24 feet high 
at the eaves. With the ordinary interior 
portable elevator, perhaps 16 feet should be 
the limit; but, with interior elevators installed 
as permanent equipment, great depth of bins 
is not only practicable, but desirable, since 
the additional capacity is obtained simply by 
putting on additional wall material, the same 
roof and floor serving for a high building as 
well as for a low one. 

It is well to make the length of the granary 
such as to admit of the use of standard lengths 
of lumber, though this requirement does not 
hold where other types of building material 
used. When lumber is the material em- 
ployed, a practical unit length is 16 feet, and 
the crib may be made up of as many unit 
lengths as desired. 

Shape. On small farms, a simple rectangu- 
lar building is, perhaps, the best. The roof 
may be of the shed type or of the ordinary 
gable type, the former being the simpler. 
Double granaries are made by building 2 
single granaries a few feet apart and extending 
the roofs so as to cover the open space be- 
tween, which forms a sort of passageway. 
This scheme has been elaborated until what 
has become almost standard construction on 
large grain farms is a building consisting of 
2_ corn cribs with a driveway. 10 to 14 feet 
wide, between them. At a height of about 
10 feet the driveway is floored over with 
tight flooring, and the upper portion of the 
inclosure is used as storage for small grain. 

Construction. The foundation of the gran- 
ary must support not only the weight of the 
superstructure itself, but a large part of the 
entire load of the inclosed grain. The vertical 
load upon the floor in deep bins is very great, 
while the weight of the superstructure is 
perhaps not excessive. The load due to the 
friction of the grain on the walls is trans- 
mitted to the foundation, and this additional 
load is, perhaps, greater than the weight of 
the superstructure itself. This can readily be 
understood when it is explained that grain in 
a bin forms a sort of an arch in settling, and 
that the portion of the grain above a height 
equal to 2 J or 3 times the diameter is supported 
mainly by the friction upon the side walls. 

The foundation should be a continuous wall 
extending below the frost line and should 
have a footing not less than 18 inches in 



, Fig. 598. A hollow-tile com crib that is weather-, rat-, and fire- 
proof, and in the long ran no less expensive than a more temporary are 
type. 



Location. In the majority of cases, the granary is 
located at the farmstead, since much of the grain is 
fed, and that portion of it which is marketed can be 
taken just as easily from such a location as from 
one in the field, where it would probably be 
occupying valuable ground. Granaries containing 
feed for livestock should, of course, be built near 
the feed lots. It is always well to provide ample 
space around the building, to allow of the free 
handling of teams. 

Size. The width of a granary for small grains 
depends entirely upon the design of the building. 
Small grains are likely to heat, especially when 
first stored, and for this reason cannot usually be 
stored for any great length of time without some 
resulting deterioration in the quality of the grain. 
Common sense would indicate that 12 or 14 feet is 
a reasonable width for structures of this kind. For 
ear corn, the width of the crib is dependent upon 
the climate. In the heart of the corn belt, the 
common practice is to make the cribs 9 feet wide. 
Farther east, it is necessary to reduce this to 8 feet 
or even to 6, while in the western corn-raising 
states it is found practicable to increase the width 
to 10 feet without any damage resulting. The 
reason for thus adjusting the width to the climate is 
that the corn, when first husked, is somewhat 
damp, and, unless provision be made for rather 
rapid drying, it will rot. The drier air of the western 
states permits the use of wider cribs. 

The height of the granary is variable. If the grain 
is to be unloaded into the building by hand, about 
12 feet is the maximum, 
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width. In high buildings the footing should be 24 
inches wide. The floor may be of ordinary sill-and- 
joist construction, but a concrete floor is generally 
to be recommended. It should be not less than 6 
inches thick, and, when properly made of a rich 
mixture of clean materials, it is practically water- 
proof. The floor should slope to the rear of the bin, 
so that drainage may be provided for any excessive 
storm moisture which may accidentally gain access 
to the interior. 

Framing. It is essential that the framing of the 
crib be very strong, if the building is to be at all 
durable. Vertical studs not less than 2 by 6 inches 
should be located at intervals varying from 18 to 30 
inches, depending upon the depth of the bin and the 
amount of lateral pressure produced. These studs 
may be toe-nailed to a plank sill which, in turn, is 
anchored to the foundation; but a better plan is to 
use studding sockets, imbedded in the concrete, 
which are made to receive the ends of the studs and 
afford a firm and secure fastening. The studding 
sockets avoid the inconvenience and difficulty 
caused when it is necessary to replace the plank 
sill. In fact, if the end of the stud be treated with 
some wood preservative, no replacing is likely to 
be necessary before the whole structure shall have 
fallen into decay. 

The framing over the driveway must be 
exceptionally strong, especially if the driveway is a 
wide one. It may be necessary to double the studs 
up to the small-grain-bin floor, and the joists 
extending across should be carefully designed, so 
that there may be no danger of bending and 
collapse. It must be borne in mind that grains such 
as wheat and rye are quite heavy and that a load of 
many tons is put into the bin. 

The wall covering for structures containing small 
grains must, of course, be tight. The material that is 
ordinarily used is either ship- lap or drop siding, 
the latter being preferable. For covering the sides of 
corncribs, ordinary 1x6 boards are entirely 
satisfactory and should be applied with a 1-inch 
space between adjacent boards. A special siding is 
made in which the edges are beveled; this affords 
just as great an amount of opening in the walls, but 
the overhanging bevel assists in preventing storm 
water from being driven into the crib. Slightly more 
_ material is necessary when beveled siding is used 
than when plain boards are employed. 

Roof. In combination cribs such as have been 
just described, steep-pitched roofs of not less than 
half pitch are the rule. It can readily be seen that 
the steeper the roof, the greater will be the storage 
space underneath and the greater the space afforded 
for the installation of conveying equipment, which 
is an essential part of the modern granary. The roof 
covering may be either of wood or asphalt shingles. 

Ratproofmg. The question of ratproofing 
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Fig. 599. Section of a combined corn crib and granary 
that could advantageously be^quipped with a grain ele- 
vator (Fig. 551) 

a crib is an important one, since an immense 
amount of grain is damaged or destroyed annually 
by rodents. A veiy efficacious method of 
ratproofing, described by the United States 
Department of Agriculture, is as follows: A heavy 
galvanized wire screen of quarter-inch mesh and 
about 28 to 30 inches wide is nailed on the outer 
edge of the studs before the siding is applied. This 
is brought down close to each corner, and 
effectually prevents the admission of rodents under 
the space which is covered. To prevent the animals 
from climbing above this space, a strip of 
galvanized iron is tacked on around the exterior of 
the building, on the outside of the siding, at the 
same height as the top edge of the galvanized wire 
screen. This strip is about 8 inches wide, and posi- 
tively prevents any rats from crawling up the side 
of the crib, since they can obtain no foothold upon 
the metal. The strip should extend around the entire 
outer boundary of the crib, covering walls and 
doors, as any unprotected spot entirely destroys its 
value. Of course, no objects such as a board, neck- 
yoke, or anything upon which a rat could climb, 
should be left leaning against the crib to provide a 
pathway for the animal. 

Equipment. The modern development of grain- 
handling equipment has brought into use some 
exceedingly ingenious and convenient apparatus, 
and the old, laborious method of shoveling grain 
has been rendered entirely obsolete. Grain brought 
to the granary is dumped into elevators, by whicn it 
is carried to the top of the crib, and thence, by 
means of horizontal conveyors or flexible tubes, is 
delivered into any desired portion of the struc 
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ture. The exterior portable elevator has an inclined 
conveyor, -which may be supported upon the roof 
of the building with its upper end extending over 
an opening provided in the roof. This opening is 
usually covered with a cupola or trapdoor. Where 
all the grain produced on a farm is stored in one 
building, a permanent vertical elevator with ac- 
companying horizontal conveyors may be 
installed. In the case of the elevated bin, 



provision for emptying it may be made by simple 
valves in the bottom. In com cribs, a trough 
extending the length of the crib is constructed in 
the floor. When the bin is filled, this trough is 
covered with boards; and, when it is desired to 
empty the bin, a conveyor is slipped into the 
trough from one end of the bin, so that the grain- 
may run by gravity into the conveyor and by it be 
carried away. 



Implement Sheds 

Many farmers do not realize that much of the deterioration of their machinery and 
implements is due to insufficient protection from the weather and to lack of proper care. 
It has been found in the case of somewhat expensive machines, as the grain binder, for 
instance, that the average life is but 5 years, whereas with proper care it should be at 
least 15 years. It has been estimated that the cost of proper implement sheds would be 
saved in 4 years by this prolongation of the life of machines. The importance of these 
buildings to the farmer will thus be readily seen. 
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Fig. 600. Plans and dimensions of an implement shed that can save many times its cost in the increased life it 

gives to the machines kept in it 



Location. The location of the implement shed is 
the first point that the prospective builder should 
consider, since, in the natural course of farm work, 
the horses are taken from the barn, hitched to the 
implements, and then driven to the fields. It 
follows that the implements themselves should be 
kept in some place which is intermediate between 
the barn and the fields. The direction of the 
prevailing wind must also be taken into con- 
sideration, in order that the doors may, as far as 
possible, be located on the leeward 



side. The garage is sometimes connected with the 
implement shed; consequently, it is usually 
desirable to have the location not too far from the 
dwelling. If a repair shop or a power plant be 
incorporated in the same building, the same 
recommendations would apply. 

Requirements. Since the building is designed 
primarily as a simple shelter, and no part of it, 
except the floor, is subjected to any great load, it is 
necessary in designing the superstructure to make 
it only strong enough to resist snow and wind 
loads. The interior 
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Fig. 601. This shed has greater depth than that shown in Fig. 600, and sliding doors which often work more freely than hinged ones. Light 
ijements and parts can be 
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Fig. 602. Simple roof framing for machine sheds (a and b) the 
latter providing extra storage space; and (c) one style of trussed 
lintel for a wide shed'door. 



rather close to the ground. 

Size. Experience has shown that, on the average 
m, sheds 18 feet and 25 feet in width are most 
advantageous in the placing of machines; and both 
of these widths are such as to admit of the 
economical use of standard lengths of lumber. Of 
course, any variation from these figures is 
permissible, if a better arrangement can be secured 
thereby. The length can be adjusted to meet the 
required floor space, although the general 
proportions of the building must be kept in mind 
for appearance sake. 

It is usually advisable to build an implement 
shed'" of one story only. The use of a 2- story 
stifijcture is! ordinaritk' not ads/antageouS, since 
cr a hpjHtor a ranjjimusl ^bejju^tilizedjaiaetting 
an Tn^pemenFmto the^Cond sfof^Tanc 
devices are likely to be unsatisfactory and difficult 
to operate. Under some circumstances, however, 
as, for instance, when the shed is built on the slope 
of a rather steep hill, it may be possible to gain 
access to the second floor from the slope above the 
building, while the first floor may be entered from 
the slope below, as is very often the case 
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disposed of by hanging them upon the wall. Small 
hand tools, walking plows, drills, and so forth may 
be slipped into the corners between other 
machines. In this way, the total floor space 
required may be reduced as much as 10 to 15 per 
cent. 

When making a tentative arrangement of the 
machines within the designated area, the 



storeroom above. While the seed room'should have 
a tight floor, any loss of heat through the workshop 
wall only add warmth and dryness to the 
storeroom above. A garage in connection with the 
implement shed should be so located that there 
will be a door between the workshop and the 
garage, thus making possible the utilization of the 
same heating unit in both rooms. 

An addition to the main part of the shed 
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Fig. 603. The garage is becoming an important 
feature on even the average farm. It will,, of 
course, be built to fit the farmer's pocketbook as 
measured by the number and size of his cars. 
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is often provided for such implements as awagons 
and spreaders, consisting simply of a roof 
supported on posts 9 feet apart. The wagon or 
spreader is driven under this structure and the 
horses are then unhitched, leaving the implement 
where it stands. Quite often, the implement is kept 
under separate cover near the barn, where the litter 
carriers may be emptied directly into it. 

Framing. Two methods of framing may be 
followed, depending upon the type of wall 
covering that is to be used. In one method, 6x6 
posts, set upon concrete piers with 4x6 plates on 
top, form the main part of the frame. On the 
outside of the posts, at the top, bottom, and middle, 
2x6 girts are cut into the posts, flush with the 
outside surface. These provide a nailing for the 
wall covering which, in this case, consists of 1- 
inch boards, usually 10 or 12 inches wide, placed 
vertically, the cracks between the boards being 
covered by ogee battens. 

If it is desirable to have horizontal siding, it will 
be necessary to use, instead of the posts, 2x6 studs 
21 or 3 feet on centre, the 4x6 plate being placed 
on top of these. In regions where the wind is never 
severe, it may be possible to use 2x4 studs, but 
such a procedure is likely to weaken the structure 
greatly. 

Some objection to the use of horizontal siding 
has been made, on the ground that the horizontal 
joints between the boards are likely to retain 
moisture and thus cause early decay. The joints 
between vertical boards are self-drained. 

If the heavy post framing be employed, the only 
foundation required will be the supporting piers; 
but, if the alternate method of framing be used, it 
will be desirable to have a continuous foundation 
wall, which need be 



only 6 inches wide and, perhaps, 2 feet deep; for no 
great weight comes upon it. 

Roof. The rafters supporting the roof must be 
strongly self-braced, since the presence of interior 
supporting posts makes the handling of machines 
difficult in a shed less than 1 8 feet wide. A simple 
crosstie, with a kingpost at the centre, is usually 
sufficient; but in wide buildings it may be 
necessary to utilize some sort of a simple truss, to 
prevent sagging of the roof. 

The roof covering may be either shingles or 
prepared roofing. In the first case, the roof 
sheathing consists of 1 x 4 boards spaced 2 inches. 
In the second case, it will be necessary to use close 
sheathing. Shingles should not be used on roofs of 
less than one fourth pitch, for on roofs of low pitch 
they are subject to rapid decay, due to slow drying. 

Doors. In a building of this kind, there should be 
as few doors as possible. In a small machine shed, 
one door is usually sufficient; but this will have to 
be rather wide, in order to accommodate such 
machines as rakes and wide drills. In some 
arrangements of sheds, itmay be found desirable to 
have one entire side equipped with doors; but extra 
doors always increase expense, not only in first 
cost, but in maintenance as well. Swinging doors 
wider than 4 feet should not be used, on account of 
the difficulty of securing adequate supports for the 
hinges. Even with good supports, the weight of the 
door will often cause it to sag. 

Since it is usually not practicable to have the 
main door less than 10 or 12 feet wide, it follows 
that the plate above the door must be extra strong. 
It may consist of three 2 x 10's nailed together on 
edge, or of a simple triangular truss whose rise is 
not more than one foot in the entire span. 
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running artesian wells are available, the location of 
the milkhouse may depend upon the accessibility of 
the water supply, because a supply of running water 
is such a decidedly good feature 
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est advantage should be taken of it. 
uilding is usually rather small and 
in comparison with the rest of the 
surrounding it, it usually does not 
obtrude itself upon the view; consequently, no 
matter where it is placed, it is not likely to prove an 
undesirable factor in the general appearance of the 
farmstead. 

Size. The size of the milkhouse will depend mainly 
upon 2 things, namely, the size 
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in bank barns. If a 2-story building is erected, 
care must be taken to design the framework so as 
to withstand the extra loading which is placed 
upon it. The usual arrangement in a building of 
this kind results in the placing of the lighter and 
more easily handled machines in the upper story. 

Interior arrangement. The interior arrangement 
of the machine shed will depend, to a great extent, 
upon the particular use to which the building is to 
be put. If it is to be used simply as an implement 
shed, a rectangular building with a free interior 
will be the most desirable. If a shop or power plant 
be added, it may be placed in an extension of the 
building atoneend, the same arrangement holding 
good if the building is to include a garage. 
However, too many extensions in one direction are 
likely to make the building unduly long; 
consequently, it may be well to make some of the 
additions in the form of wings or ells. Where local 
requirements are important, the position of the 
garage or the repair shop may properly govern the 
arrangement. 

In planning a machine shed, the natural 
procedure is to make a list of the various 
implements to be housed, to ascertain their space 
requirements in width, length, and height, and then 
to determine the total floor space required. 
Considerable economy of space may be effected 
by using care in the arrangement of the machines. 
For instance, spike-tooth harrows may readily be 
disposed of by hanging them upon the wall. Small 
hand tools, walking plows, drills, and so forth may 
be slipped into the corners between other 
machines. In this way, the total floor space 
required may be reduced as much as 10 to 15 per 
cent. 

When making 2 tentative arrangement of the 
machines within the designated area, the 



natural sequence in which they will enter into the 
farm operations, as well as the number of times 
per year they will be used, should be kept in 
mind. For instance, a binder that is used but once 
a year may well occupy a corner farthest from 
the door, while a mower, being used more or less 
throughout the entire season, should be placed 
next to the door, where it will be readily 
accessible. Implements like wagons and 
spreaders are used to such an extent that it is 
advisable to keep them in a place where no time 
will be lost by having to take them out of and put 
them into a shed. When so disposed of, they may 
be drawn by the horses directly under the shelter 
and left there when the horses are unhitched. 
Similarly, no time will be lost when the 
implements are used again. 

A repair shop or a power plant built in 
connection with an implement shed usually 
requires a little better construction than in the shed 
itself. The repair shop is likely to be used during 
wintertime and, consequently, must be heated. It 
follows that the walls must be built tight and 
should be insulated, in order that the waste of heat 
be not too great. Ample light must also be 
provided, which necessitates the use of several 
windows. Such a room must also be ceiled. A plan 
that may be followed to good advantage, if a seed 
storeroom be needed, is to make a 2-story 
structure, with the workshop below and seed 
storeroom above. While the seed room should have 
a tight floor, any loss of heat through the workshop 
will only add warmth and dryness to the storeroom 
above. A garage in connection with the implement 
shed should be so located that there will be a door 
between the workshop and the garage, thus making 
possible the utilization of the same heating unit in 
both rooms. 

An addition to the main part of the shed 
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Fig. 603. .The garage is becoming an 
important feature on even the average farm. It 
wi II, of course, be built to fit the farmer's 
pocketbook as measured by the number and 
size of his cars. 
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is often provided for such implements as wagons 
and spreaders, consisting simply of a roof 
supported on posts 9 feet apart. The wagon or 
spreader is driven under this structure and the 
horses are then unhitched, leaving the implement 
where it stands. Quite often, the implement is kept 
under separate cover near the barn, where the litter 
carriers may be emptied directly into it. 

Framing. Two methods of framing may be 
followed, depending upon the type of wall 
covering that is to be used. In one method, 6x6 
posts, set upon concrete piers with 4x6 plates on 
top, form the main part of the frame. On the 
outside of the posts, at the top, bottom, and middle, 
2x6 girts are cut into the posts, flush with the 
outside surface. These provide a nailing for the 
wall covering which, in this case, consists of 1- 
inch boards, usually 10 or 12 inches wide, placed 
vertically, the cracks between the boards being 
covered by ogee battens. 

If it is desirable to have horizontal siding, it will 
be necessary to use, instead of the posts, 2x6 studs 
21 or 3 feet on centre, the 4x6 plate being placed 
on top of these. In regions where the wind is never 
severe, it may be possible to use 2x4 studs, but 
such a procedure is likely to weaken the structure 
greatly. 

Some objection to the use of horizontal siding 
has been made, on the ground that the horizontal 
joints between the boards are likely to retain 
moisture and thus cause early decay. The joints 
between vertical boards are self-drained. 

If the heavy post framing be employed, the only 
foundation required will be the supporting piers; 
but, if the alternate method of framing be used, it 
will be desirable to have a continuous foundation 
wall, which need be 



only 6 inches wide and, perhaps, 2 feet deep; for no 
great weight comes upon it. 

Roof. The rafters supporting the roof must be 
strongly self-braced, since the presence of interior 
supporting posts makes the handling of machines 
difficult in a shed less than 18 feet wide. A simple 
crosstie, with a kingpost at the centre, is usually 
sufficient; but in wide buildings it may be 
necessary to utilize some sort of a simple truss, to 
prevent sagging of the roof. 

The roof covering may be either shingles or 
prepared roofing. In the first case, the roof 
sheathing consists of 1 x 4 boards spaced 2 inches. 
In the second case, it will be necessary to use close 
sheathing. Shingles should not be used on roofs of 
less than one fourth pitch, for on roofs of low pitch 
they are subject to rapid decay, due to slow drying. 

Doors. In a building of this kind, there should be 
as few doors as possible. In a small machine shed, 
one door is usually sufficient; but this will have to 
be rather wide, in order to accommodate such 
machines as rakes and wide drills. In some 
arrangements of sheds, itmay be found desirable to 
have one entire side equipped with doors; but extra 
doors always increase expense, not only in first 
cost, but in maintenance as well. Swinging doors 
wider than 4 feet should not be used, on account of 
the difficulty of securing adequate supports for the 
hinges. Even with good supports, the weight of the 
door will often cause it to sag. 

Since it is usually not practicable to have the 
main door less than 10 or 12 feet wide, it follows 
that the plate above the door must be extra strong. 
It may consist of three 2 x 10's nailed together on 
edge, or of a simple triangular truss whose rise is 
not more than one foot in the entire span. 



Milkhouses 

The primary purpose of a milkhouse is to provide a place in which the milk may be 
properly taken care of immediately after milking. Experience has shown that quick 
cooling after milking prevents the growth of bacteria, for warm milk is an almost perfect 
medium for bacterial growth. Also, the flavor of milk is improved by quick cooling. The 
milkhouse should be kept separate from the bam, in order that the milk may not absorb 
odors from the silage and manure. Since it is necessary that the utensils used in milking be 
kept clean, an excellent place in which this may be accomplished is the milkhouse. 



Location. The location of the milkh; 
either near the barn, or, as is com 
with small dairies, nearer the house t 
Much will depend upon who has char 
of the milk. In certain localities, whe 
running artesian wells are available 
the milkhouse may depend upon the a> 
the water supply, because a suppl; 
is such a decidedly good feature 




e fullest advantage should be taken of it. 
e building is usually rather small and 
mcoi^lpicuous, in comparison with the rest of the 
uildings surrounding it, it usually does not 
e itself upon the view; consequently, no 
where it is placed, it is not likely to prove an 
rable factor in the general appearance of the 

size of the milkhouse will depend mainly 
upon 2 things, namely, the size 
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of the herd and the 
method of disposal 
of the product. On 
the ordinary farm, 
where only a few 
cows are kept, a 
building of 100 to 
150 square feet of 

Fig. GO I. This kind of milk floor space will be 
liouai; brings neither satisfaction amply large The 
norprofiLs — ■ " " r s i ,,■ 

size oi the building 
may be increased as 
much as desired to 
accommodate a greater production of milk. 
If the product of the cows is sold as whole 
milk, a smaller building will be needed than 
when the product is sold as cream or butter; 
for, in the latter case, additional provision 
must be made for accommodating additional 
equipment, such as a cream separator and 
a churn. The building is almost always of 
one story only, sometimes partially below 
ground, an arrangement which renders ex- 
cellent drainage imperative. 

Arrangement. A typical arrangement for 
a milkhouse of a rectangular shape is to have 
it divided into 3 sections, one being par- 
titioned off to provide a washroom for the 
milkers and one as a room for the cleansing of 
the milk utensils. The second section ac- 
commodates the boiler and provides space for 
the storage of fuel. The third section is the 
milkroom proper, and is usually located be- 
tween the other 2 sections. Provision must, 
of course, be made for ample light and ade- 
quate ventilation, since both of these are valu- 
able sanitary influences. 

Equipment. The method of disposing of 
the dairy product will naturally control the 
amount and variety of equipment installed 
in the structure. If the owner sells the milk, 
it will be necessary to have a cooler, which 
usually consists of a vat, or tank, provided 
with running water of a temperature not 
exceeding 50 degrees or which may be kept at 
that temperature by adding ice to the water. 
Very often springs furnish water which is of 
itself sufficiently cold; but, if this cannot be 
had, and ice must be provided, it will be neces- 
sary to include in the milkhouse some arrange- 
ment for ice storage. If the milk is sold in 
bottles, some additional equipment in the 
way of a sterilizer, a small bottler, and a refrig- 
erator for the storage and rapid cooling of the 
bottled milk is necessary. 

When cream is 
sold instead of the 
milk, the cream sep- 
arator is an essential 
item of equipment, 
and the wise dairy- 
man will include a 
Babcock tester. 
Wfl When the cream is 
jflly churned into butter 
iifejiis^igPSft before being sold, a 

Fig. (505.— This kind of milk 
house brings both 




churn is, of course, necessary: and, if the 
amount of butter produced is at all extensive, some 
sort of power for operating the churn and some of 
the other machinery will be required. 

The washroom for the milkers should be 
provided with sanitary lockers for their clothes, 
and a lavatory and a shov/er bath would be 
decidedly advantageous. In that portion of the 
room given over to the cleansing of utensils, the 
equipment should include a large sink so set that 
not only may a supply of water be available for it, 
but steam, also, for sterilization of the utensils. 
There should also be installed a slotted rack of 
adequate size upon which the utensils may be 
placed for draining after having been thoroughly 
cleansed. In many milkhouses, a closet is built 
between the washroom and the milkroom, into 
which the utensils, after cleansing, 




Fig. 60S. Floor plan of a small milk house adapted to the needs 
of a general farm carrying on a moderate dairy business. 



are put from the washroom side, being taken out as 
needed through doors on the milkroom side. 
_ The boiler room need not be very large, since the 
only thing to be placed in it is the vertical boiler of 
2- to 5-horsepower, which will furnish the steam 
and hot water necessary for cleansing purposes. 
The fuel room should be large enough to contain a 
suitable amount of fuel. In most regions, the fuel 
will consist of coal, the use of which is 
accompanied by dust and dirt; but certain sections 
of the country are especially favored with natural 
gas or with crude oil, either of which provides a 
very cleanly fuel. 

Construction. In a small building of this kind, a 
very simple foundation, consisting of a continuous 
wall extending below the frost line and with a 
footing not exceeding 1 foot in width, is all that is 
necessary. It frill be advantageous to have this 
foundation of concrete and to make it practically 
continuous with the floor which should also be of 
con- 
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a drain toward which the entire 
floor should slope. 

The superstructure may be of 
wood, in which case the studs are 
attached to the foundation by the 
use of stud sockets. Normally, 
wood will be the cheapest material; 
but, for the sake of durability 
and sanitation, it may be found 
desirable to build practically the 
f-sntire structure of concrete. There 
; re on the market various forms 
qf metal wall reinforcing which 
combined with concrete so 
sufficiently strong 
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Creameries 



= Qf3i:se :0Ollin;p£are fo flnd a|mos|f^i tirely in regions which are primarily fitted for 



toceaskffl^Ity '-^ crearft^ry may be located in regions of general farming 
where the transportation is good. Indeed, the ideal situation for a creamery is in the 
centre of a good dairy production community, with good roads and good facilities in the 
Way of railway transportation. It must be remembered that, usually, there is an 
investment of several thousand dollars in buildings of this kind and, since they are 
generally owned by a number of individuals, or stockholders, it is necessary to have 
some assurance of profits in order to satisfy the numerous owners. 




requirements. As far as local *, the 
ling the location are concerned, ;eh«$wi 
st be away from dust and dirt, nece 
it should be protected by some the - 
ibreak, if possible, and &MA<f48/' r ^ah- \i s 
vay from the road. An _ adequate* be n| 
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be opporfuiity for the disposal of waste and 
sewage, whi ch, in the case of dairy buildin^PI^ 



especially difficult to handle. If an adequate supply 
of running water is not available, it will be 
necessary to store considerable quantities of i«e^ 
and, for this reason, the presence in t he vicij^ g 
a body of good water, from which jgHTrrajf' 
harvested in winter, is a decidedly a : J^intageous 
feature. Of course, the cooler the m Jural water 
supply, the less the ice that will be needed. 

Arrangement,, It is difficult to enumerate any 
definite principles which should control 
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cream or milk is purchased, it, of course, must be 
tested for butter-fat content. This requires a testing 
room, which should be 



STORAGE AND WORK 
BUILDINGS 



Fig. 610. Floor plan of a creamery such as a community of dairy 
farmers could cooperate to build, support, and profit by. 



near the intake and should also be in close 
proximity to the office where the records are kept. 
The intake, testing room, and office may well 
occupy the south end of the building. 

This leaves the main workroom to be located at 
the centre of the building, which is its logical 
location, in order that it may fit in with the most 
efficient scheme of sequence in operations. 

Provision must also be made for a boiler room; 
and there must not only be room for the boiler 
itself, but there must be some storage room for fuel. 
It is always a good idea to have a small repair shop, 
for quite often the creamery is a more or less 
isolated building, and to get repairs done quickly 
may prove rather difficult unless they can be done 
at the plant. Some sort of a wash-room should also 
be provided for the workers in the plant, as well as 
locker accommodations for their clothes. 

Construction. A dairy building of this kind calls 
for a good type of construction. It operates the year 
'round with a force of 
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Workmen; and the structure must, therefore, 
be built in such a way as to provide for their 
comfort, to a reasonable degree, in all kinds of 
weather. Standard double-wall building con- 
struction is to be recommended if the struc- 
ture is to be built of wood. The inside walls 
must be made hard and smooth for sanitary 
reasons. If the project shows any degree 
of permanency, it may be well to use more 
permanent building materials, such as brick 
or concrete, though the expense of construc- 
tion will, of course, be thereby increased some- 
what. 

The floor of any dairy building should be of 
concrete. If heavy ma- 
chinery is to be placed 
upon it, it should be 
constructed very care- 
fully, with a proper sub- 
base covered with not 
less than 6 inches of a 
good, rich mixture of 
concrete. The corners 
of the floor should be 
rounded, in order that 
no recess may be formed 
for the accumulation of 
dirt. A slope of, perhaps, 
linch in 8 or 10 feet 
should be made toward 
some point at which a 
good drain provided with 
a bell trap may be located. A depression of 
a couple of inches in the immediate vicinity 
of the drain usually facilitates cleaning 
operations. 

It is a mistake to make the walls of a building of 
this kind low. Ventilation is absolutely essential, 
because great quantities of steam are usually 
produced and must be carried off. In the summer 
time, the air is likely to become oppressive if the 
walls are low. A height of at least 14 to 16 feet is to 
be recommended, and as many windows as 
possible should be put in. Since it is ordinarily 
necessary to attach line shafts to the wall and 
ceilings for the operation of the various machines, 
care must be taken that adequate strength is 
provided to support rather heavy loads. 

In the wintertime, some form of heat must be 
provided. This may be furnished by the exhaust 
steam from the boilers; if this is not sufficient, the 
boiler should be designed large enough to furnish 
an additional supply of live steam for heating 
purposes. 

The equipment for houses of this kind will 
depend upon the size of the plant; but the various 
items will be practically the same for either a large 
or a small plant, varying only as to size. The 
equipment for a creamery in a community where 
the milk from, perhaps, 1,000 cows is handled, is 
given in the accompanying list which has been 
taken from Bulletin 224 of the Wisconsin 
Agricultural Experiment Station. 
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SUGGESTED CREAMERY EQUIPMENT 
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24-botlle turbine tester 
conductor head and spout:-; 
GO-gal. weigh can 



moisture-test scale 
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acidity-test apparatus 
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repair equipment 



EESE FACTORY DETAILS 
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. uldeed, no cheese factory has 



should be planned large enough to admit of using 
an additional vat or two, when the natural increase 
in the milk supply makes this necessary. The 
curing room at an American cheese factory may be 
built one half to two thirds as large as the 
makeroom, since cheese are commonly shipped 
every week, as soon as the surface is well dried. 
The rooms above the factory may be used partly 
for the storage of cheese boxes and partly as living 
rooms for the maker's family, the latter being a 
great convenience for the maker in going to and 
from meals, etc. 

The intake, whey tank, coal bin, and cheese- 
shipping door should be located conveniently with 
reference to the driveway. 

Curing room, whey tank, and boiler room. The 
curing room should be located on the north side of 
the makeroom, as this affords the best protection to 
the cheese against temperature changes. The 
intake, if located on the east side, will be then best 
lighted in the early morning and protected from 
north and west ■ winds in winter. The whey tank 
should be located within sight of the intake, but far 
enough along the driveway to afford room for 
several teams to stand. The boiler room 



should be close to the intake or within easy access 
from it, so that the maker can conveniently get up 
steam and take in milk during the early morning. 

The makeroom. The dimensions of the 
makeroom should be arranged to fit the vats and 
other machinery. In most cases, and especially 
where more than 2 vats are used, it is best to place 
each vat with one end toward the intake, so that a 
single long conductor pipe may be used for all 
vats. 

A cement floor, extending for a foot or more up 
the wall and provided with sufficient pitch and 
with bell drain traps, is far better than a wooden 
floor. The walls and ceiling of the makeroom 
should be finished and smooth, so as to be kept 
clean without difficulty. High ceilings, plenty of 
light, and screened windows and doors are 
necessary. All pipes or utensils used for holding 
milk or other food for man should be built and 
located so that all parts can be readily seen and 
cleaned daily. In Wisconsin, where factories and 
makers, after passing satisfactory inspection, are 
licensed by the Dairy and Food Commissioner, the 
sanitary requirements as to the construction and 
operation of a factory are described in printed rules 
and suggestions. 

The whey tank and its care. A stinking whey 
tank which can be smelled by passersby is both 
intolerable and unnecessary. The whey tank should 
be emptied and scrubbed 
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regularly; and an accumulation of spilled whey on 
the ground below the outlet should be prevented, as 
this may be the principal source of bad odor. To 
this end, a cement block, perhaps 8 feet square, 
with a good pitch toward the middle, should be 
located below the whey- tank outlet. A drain tile, 
with an iron grating opening at the lowest point in 
the centre, will allow all spilled whey to be quickly 
scrubbed down and carried away in the drain, thus 
avoiding a foul-smelling mudhole at this point. 
With a properly built septic tank, many factories in 
Canada and elsewhere dispose of their scrub water, 
etc., without creating a nuisance. 

The accompanying suggested equipment for a 
cheese factory, also abstracted from Bulletin 224 of 
the Wisconsin Agricultural Experiment Station, 
may prove helpful. 
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SUGGESTED CHEESE-FACTORY 
EQUIPMENT 

10-20-horsepower boiler 4-8- curd forks curd pails 

horsepower engine force curd strainers dippers 

pump and jack 600-pound strainer dippers curd 

platform scales 60-gal. weigh mill cheese knife 

can •conductor head and spout cheese trier churn 

strainer rack Babcock tester 2 cream ripener butter 

sample jars for each patron printer cream-testing 

acidmeter Wisconsin curd test scale whey separator 

Marschall rennet test sampling counter scale paraffin 

dipper hoisting crane 600- tank wash sink starter 

pound cheese vat curd can (40-gal.) tin pails 

agitators double presses for galvanized iron pails 

cheese 50 cheese hoops cleaning equipment 

horizontal curd knife vertical office equipment 

curd knife hand rakes shafting and pulleys 



repair 
equipment 



Fig. 611 Harvesting the'ice crop. Ever/ farm that can do so, 
should make this one of its regular operation 1; 



CHAPTER 37 



Icehouses and Cold-Storage Houses 



By Professor R. P. Clarkson (see Chapter lit). Aside from the advantages it offers as a means for keeping foods of 
all kinds in good condition in hot weather, there are two reasons why every farmer that can should cut and save his 
ovm supply of ice. In the first place it can be do/ie at no cost whatever save that of his labor and hauling expense; 
secondly, the work can be done only during winter when no other jobs demand immediate attention. Moreover there 
is always a market for any surplus, either in the nearest village or among his neighbors. The use of canned goods 
and the tendency to buy meats of the butcher rather than to raise, kill, and dress them, have to some extent dimmed 
the importance of cold storage facilities. But to balance this, the increasing popularity and use of concrete and 
hollow tile offer the inducement that an efficient icehouse can be more easily and more cheaply built and a supply of 
ice more easily gathered and more economically kept than ever before. Practically the whole story of how to do it is 
told in the next nine pages. Every farmer -within reach of a pond and freezing weather should learn it, act upon it, 
and profit by it. — Editor. 



FOR more than 100 years traffic in ice has been carried on until it has so out- 
grown natural supplies that artificial-ice plants have sprung up all over the 
country and artificial ice can be sold in most sections cheaper than natural ice. 
Since about 1830, when the export trade reached its height, practically* all tropical 
supplies have been produced artificially on the spot, whereas before that time 
thousands of tons of ice were shipped around the world. Notwithstanding this 
situation, the individual farm icehouse, storing up the natural ice from some 
small nearby pond, is a very desirable thing for every economical farmer. The 
lack of a natural pond or of a freezing climate does not, by any means, shut him 
off from the advantages of cold storage. Artificial-ice plants, refrigerating 
methods without ice, and other methods of preservation, are all open to him at 
comparatively small cost. 

Icehouses for the farm. The advantage and convenience of having a good supply of 
ice is far beyond the small cost of gathering it, not only to the general farmer, but also to 
the dairyman, the country merchant, and the rural dweller. Often a vacant shed, a comer 
of the bam, an unused cellar, an empty silo, a vegetable storehouse, a dry well, or even 
an old cistern in the ground, when properly cleansed and fitted up in accordance with the 
principles here given, will serve as a satisfactory icehouse for many years. The 
successful icehouse is not necessarily the most expensive one. In southern Virginia a 
hole dug in the ground entirely above the water level and lined with native clay held ice 
satisfactorily 
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through the fall. Its only covering was of 
leaves and pine boughs. This was the type 
used by the Romans in the early ages to pre- 
serve snow, and it is now quite common in 
many parts of this country. 

As another extreme of simple construction, 
a farmer in New York state built four walls 
of a single thickness of board supported by 
upright green poles freshly cut from the woods. 
He filled it with ice surrounded by a foot of 
sawdust, using a layer of sawdust for a floor 
and another layer for covering. It had no 
roof, doors, nor windows, and the ice kept all 
summer without much waste. This type is now 

interior dead-air spaces, make an excellent icehouse. being Suggested tO the natural-ice dealers. 

Secret of keeping ice. It is obvious from 
these two examples that building material, whether wood, earth, stone, brick, 
or concrete, may not be the deciding factor in the keeping of ice. The secret 
is in the strict observance of four principles all of which finally reduce to 
one, namely, good insulation. First, there must be good under-drainage to 
carry off the melted ice, otherwise it would form a conductor of heat to the 
remainder of the ice stored, and would gradually melt it from underneath. 
Water melts ice much faster than air, for the latter merely affects the surface 
while the former penetrates throughout. Second, there must be perfect ventila- 
tion at the top of the ice in order that the covering of sawdust, straw, hay, moss, 
or leaves may be kept as_ dry as possible so that it will not form a conductor 
for the heat from the air and melt the ice on top. Third, the ice must be 
packed so as to prevent the circulation of air through the mass, for there is 
certain to be some heated air enter into the house when the doors, windows, 
ventilators, or top are opened. These currents of air rapidly warm up, while 
dead air does not readily become heated because of the fact that air is a very 
poor conductor of heat. Fourth, good insulation at the sides and bottom must 
be carefully provided. 

Size and capacity of house. The size of the house needed may be determined 
from the fact that a ton of stored ice occupies approximately 42 cubic feet of 
space. ' The average size of house for a small farm is about 10 feet high from the 
ground to eaves, with an inside area 12 by 14 feet. After allowing for the space 
occupied by the sawdust around and under the ice, 'this will_ give room for the 
storage of from 25 to 28 tons of ice. A cubic foot of solid ice weighs close to 
57f pounds, so that 35 cubic feet would weigh a ton. From this we can estimate 
the amount possible to cut from a pond. The 
thickness of the cakes usually cut ranges 
from 6 inches in the central states to 16 and 
even 20 inches in the north; probably 12 to 
14inches is the average. The cakes are cut 
in various sizes, also; perhaps 12 by 16 and 
16 by 16 are common sizes, but this is not 
important. Assuming cakes 12 inches thick 
and 12 by 16 inches, there will be 26 of them 
to the ton, each one weighing 76-| pounds. 
In the field, allowing for breakage and waste, 

a surface of 50 square feet will harvest at FlG 613 By building the icehouse wholly or partly 

least 45, and DOSSiblv 50, tOnS Of 12-inch ice. underground both its first cost and the loss of ice by 

1 J melting are lessened. 
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Fig. 614. Removing snow with a 
scraper before cutting ice. 



Caro of the Ice field. The essential thing 
is to provide for clear, clean ice of sufficient 
thickness. Before the water freezes it must 
be purified as far as possible. Sources of 
possible pollution must be removed, all 
rubbish taken away from the field and 
branches or floating logs cleared out. These 
factors carefully looked after will insure clean 
ice. Motion of the water during freezing 
not only expels the air but also promotes 
the growth in thickness. By expelling the 
air the ice is made clear, and sometimes 

it is desirable to in- 
duce a gentle current 
all through the field 
during ice-making 
weather for this pur- 
pose as well as for 
the additional thick- 
ness gained. The 
method of doing this 
in the case of land- 
locked ponds is to 
provide an outlet 
which must be readi- 
ly controlled, as too 
rapid or violent 
motion 

will retard the growth 
of ice. 

After freezing has taken place the watchfulness 
of the farmer is properly directed toward 
increasing the thickness of the ice and keeping it 
clean. The handling of snow is important. Except 
in warm weather, snow should be removed as 
soon as possible, as it prevents the escape of heat 
from the water and thus retards growth of the ice. 
In soft weather, however, the snow is desirable to 
act as a blanket in shielding the water and ice 
from the heat of the sun. In case of rain, also, the 
heat of the rain is largely used in melting the snow 
and thus does not affect the ice so much. 

Clearing off snow. After a thaw the snow and 
water on top of the ice freeze and form a porous 
cloudy layer. If not too thick and it is near the 
cutting time, this layer is not altogether a 
detriment. It detracts from the quality of the ice, 
to be sure, but it makes the handling of the ice 
easier. It prevents breakage- of cakes in packing 
either for storage or in shipment. 

For removal of snow when desired, there are 
two main methods. 
If the ice is strong enough, 
horse-drawn scrapers are 
used. If the ice is thin, at 
every 8 or 



Fig. 615. Horse- 
drawn ice plow 




A 



. Hand tools for ice harvesting: a, tapping 
axe; b, tongs; c, trimmer bar; d, saw; e, saw for "breaking 
out;" /, ice hook; g, bar for "breaking out"; k, splitting 
chisel; i, ice auger; j, grapple iron. 



10 feet holes are cut in the ice through which 
water rises and floods off the snow by melting. 
Then, as the ice thickens, the snow ice which may 
be formed is planed off if necessary. 

Tapping the ice. Continued soft weather or a 
thaw during the growth of the ice is one of the 
serious times with an ice field. If water washes on 
to the ice, it must be removed at once, and usually 
the only way possible is by tapping holes in a 
number of places so that the water will flow off 
and the ice, being lighter, will be raised. It is not 
worth while doing this if only an inch or two of 
water stands on top, as this may be allowed to 
freeze and may then be planed off&p 

Harvesting the ice. The first mggbjj^.to inspect 
the field thoroughly and marJfe^jBC&aJlow or 
dangerous places. The fiel d i^ S^^^^^^^iith a 
marker, whichjy; 
light groove^" 
in the gro^ 
is cut more 
lines in one 
other, the i 
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The next move is to open a channel by deeply 
plowing the groove on either side and sawing 
through completely with an ice saw. This channel 
section is then split into cakes which are usually 
pushed under the remaining ice in large ponds to 
open up the field quickly. In small ponds, however, 
they may be floated to shore and stored. 

With an open channel to shore, sections of 
perhaps 100 squares are sawed off and floated, the 
sections being split into cakes just before being 
pulled out of the water. These floats, however, 
must not be left too long, as the grooves will flood 
and freeze up. 

Tools required. A field planer, ice auger, tapping 
axe, snow scraper, marker, horse plow, ice saw, 
breaking bar, splitting chisel 



ice hooks, trimmer bar, ice adze, several grapples, 
loading tongs, and packing chisel constitute a 
reasonably full and quite inexpensive equipment 
for the proper handling of any considerable 
quantity of ice. For a very small field it is possible 
to do without most of these tools. Hoes and scoops 
or shovels may be substituted for the planer and 
scraper. A hand marker and an ice saw will cut the 
field up. A pair of tongs will lift each cake out and 
carry it to the drag or the incline leading to the 
house and an ordinary axe will trim the cakes. Use 
of the tools mentioned above save time and labor, 
especially the former, which is of real importance 
in harvesting during uncertain weather. 



Building the IcebHaasa. 



Material of building. Having determined uponthe size of ■nouse and the^utlay of 
money that can be afforded, it remains to determ fnpj p *w¥raterin1 tn he Hae^^ rihjbe plan 
to be followed. Beyond any reasonable doubt wolxris better incmany ways than stone, 
brick, or concrete for icehouse construction, alttoggl yjnv of uiese mav bagg ed with 
satisfaction if the ice is packed far from the walls and well insulated from them oy 10 or 
12 inches of sawdust. The only objection to wood which any one canTyragsjg^S tendency 
to rot under the continued influence of moisture inside andgd^afSffoutside. For this 
reason cypress is to be highly recommended a@^s firvigj^grj!e ^"wood, although^^e will 
last for some years and is quite generally used. 





Underdrainage and foundation. For a foundation 
concrete is best, all things considered. Let it go into 
the ground below the frost line and extend a foot 
above ground, to keep the sills dry. Unless the soil 
is well drained, there should be a main ditch with 
side branches cut in the floor, covering the whole 
space below the ice, the main ditch leading out on 
the lower side. Fill the ditches with broken stone, 
crockery, brick, or clinkers, and spread a thin layer 
over the whole floor. On top of the stone place a 
layer of straw covered with a thickness of coal 
ashes. On top of the ashes may be placed floor 
boards with cracks between them to allow free 
drainage of the water from the melted ice. More 
often, however, the boards are 





M> 1 

dispensed with and an 8- or 10-inch layer of 
s5Mu©ft6put directly on the ashes, the ice being 
packed on that. 

Side walls and insulation. The walls may be 
either single or double, and should be built with 
matched boards or papered with tarred roofing 
paper. I would recommend both. The paper is 
cheap, costing $4.50 to $5 for a 500-foot roll, so 
that it does not add much to the cost of the work, 
while it certainly gives a much better house. If the 
single walls are papered the papering should be on 
the outside, of course, while if the building is made 
with double walls the papering should be on the 
sides within the air space. Double walls are much 
better for insulation, and may easily be made by 
nailing the boards on both sides of the 2 by 4 joists 
used as uprights. This leaves a 4-inch dead air 
space between the walls, which should not be filled 
with sawdust nor with anything else. The best 
insulator is dead air, and the purpose of sawdust, 
felt, wool, shavings, and such substances is merely 
to keep the air dead — that is, these substances 
prevent circulation of air by catching small 
quantities in the spaces between the particles. The 
use of these substances is not to be recommended, 
either in icehouses between walls or in the walls _ 
of cold-storage boxes. In either case the filling 
would become damp and remain so, thus rotting the 
construction from the inside. In 



bout half way through into blocks, 
ire and loaded upon sleds or 
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cold-storage boxes it will also absorb and retain 
odors, making the box unfit for holding eatable 
produce. Furthermore, when damp, such fillings 
are reasonably good heat conductors. 

"Pocketing" the air. In the air space between the 
boards, in the icehouse construction, every 3 or 4 
feet up there should be a strip of tarred paper 
tacked, to form a horizontal partition, thus 
preventing any up and down circulation of the air. 
The result of this construction is that the ice is 
surrounded by walls consisting of a large number 
of boxes containing dead air. These boxes will be 
from 3 to 4 feet square and 4 inches thick — the 
thickness of the air space. 

House sills. The sills of the house should be laid 
directly on the concrete foundation and in close 
union with the concrete, to prevent'entrance of the 
air between them. In my experience it has been 
found desirable to lay a coating of tar or asphalt on 
the foundation walls and on this put the sills, thus 
making an air-tight job. There must be no entrance 
of air underneath the ice. It is true that a small 
amount will enter through the drain, if the latter is 
not trapped, but this is not sufficient to do any 
harm. In 



a commercial icehouse of large size, however, the 
drain should be of tile and trapped as it comes 
from under the icehouse. Preferably, too, there is a 
drain around the foundation on the outside, both of 
the drains being brought together and led away to 
a lower level. 

Roof and ventilation. The roof for a small 
building may be of almost any material to shed the 
rain, keep off the sun, and provide good 
ventilation. The latter feature is the most important 
one in connection with building the house. The 
ventilators should be closable and kept closed on 
foggy days and nights. For this reason trap-doors 
on the sides and roof are preferable. The roo: 
should be a V-shaped or hipped roof, with trap- 
doors at each end and at the ridge. Near the top of 
each end wall arrange a small door. Each fine, dry 
day open one of these doors and the opposite trap, 
so that the air may circulate freely and keep the 
top dressing or covering of sawdust dry. This top 
dressing should not be too thick, the practice being 
to have it from 8 to 12 inches. The dressing must 
be looked after and kept dry at any cost. It will be 
found helpful, although troublesome, to divide the 
top layer of sawdust by a thick layer of newspaper. 



Packing and Keeping the Ice 

Packing the ice. In packing, the first layer is commonly placed on edge 
rather than laid flat. There is no less wasting that way, for, although each cake 
wastes less, there are more cakes on the floor. Sometimes this plan is followed 

throughout, the advantage being that 
in breaking the ice out there is less 
adhering surface between the cakes. 
It is harder to pack this way, however, 
and the liability to undue side-wall 
pressure is greater. At least every 
third layer, no matter how packed, 
should be laid so as to break the joints 
of the previous layer that there may be 
no circulation through the mass. 'The 
packing can be done up to within 6 
inches of the side walls if a double wall 
is used, and up to within 8 or 10 inches 
with a single wooden side. As already 
stated, if concrete, stone, or brick be 
used, there should be from 10 to 12 
inches left around the sides. In every 
case the space left should be filled with 
sawdust lightly tamped into place, but 
not rammed tightly. Hard tamping 
Isp* 8 *' the sawdust down so solidly as to 
^ ^j^mi^m^m^^^^^^ lllfJJil uf the air, while light tamp- 

Fig. 618. Section* throSfa small, wooden farm ice- A keepstheimss pOTOUS but yet held house, showing sawdust insulation, 

drain for carrying together tightly enOUgh tO retain the 

™frure' and ventilator openings for letting out the air and prevent its escape or 

circulation. 
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Finally, it should be said that the cakes must be cut as true as possible, and 
no small pieces or broken cakes should be allowed to enter the house. The ice 
should be packed in freezing weather, so that the cakes will be dry and not freeze 
together in the house. Each cake should be kept an inch or an inch and a half 
from its neighbor on every side. Some ice dealers and others make a practice 
of filling this space between cakes with snow or broken ice so as to further prevent 
circulation of air through the ice. This has many advantages. It makes really 
a huge solid cake of ice in the icehouse but by reason of the weakness of the joints, 
it makes "breaking out" of cakes comparatively easy. 

Care of crop when stored. Whenever the icehouse is entered, warm air is 
necessarily admitted as the doors are open. The ventilators should then be open 
as the warm air will cause vapor to collect above the ice, and this should be per- 
mitted to escape at once. The dressing on the top will need occasional attention, as 
it must be kept dry. Drains should be inspected, to see that they are not clogged. 

"Breaking out" the ice. As the ice is removed, the top dressing should be 
kept in place. It is usually a good plan to take cakes from a number of layers 
at one time, the courses or layers being kept in a sort of a steplike series of tiers, 
the top tier being worked back the farthest, the next layer not so far, and the 
third still less. This allows greater ease of operation in every way. The cakes 
are usually pried out by a bent bar and separated from adjacent cakes of the same 
tier by a long-handled chisel, both tools being specially made-for such purposes. 
Occasionally it is necessary to use a saw to separate the cakes at the sides. A 
special pointed saw is designed for this purpose. 



--Ventilafor 



Cold-Storage Houses for the Farm 

Advantage of cold storage. Most progressive farmers have learned the value 
of the individual icehouse on the farm, yet many have not realized that the most 
economical way of using the ice cannot be developed without a properly con- 
structed cold-storage chamber. Creamery and cooperative cold-storage cham- 
bers are now quite common, and their importance is realized. As the farmer 
observes them in use for commercial purposes he will undoubtedly come to 
appreciate the value to him of a similar house at home built on a smaller scale. 

The great advantage of cold storage lies 
in the fact that produce need not be 
shipped to market immediately, but 
can wait a favorable time and a favor- 
able market. Especially is this true of 
fruit crops, where the market is apt to 
be glutted during the usual delivery 
season, and a hold-back for a few weeks 
will help to equalize the supply. What 
is true of market shipments is equally 
true of meat and produce for home con- 
sumption. Purchases may be made at 
a favorable time and in considerable 
quantity. The produce raised on the 
farm for home use can be held over a 
longer period and waste more nearly 
eliminated. 
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Fig. 619. Section of a combination ice- and cold- :,torage house 
for the farm. The slope of the floor of the ice chamber is 
exaggerated here; it should be merely enough to carry the water 
into the gutter. Note the double walls, floor and ceiling and the 
provisions for ventilation and the escape of warm air. 



Insulation 
may, as in 



The details of construction 
the case of the icehouse, be 
widely varied to suit particular needs. There 
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are certain funda- 
mental principles 
which can be laid 
down for guidance, 
however, close ad- 
herence to which 
will mean success in 
construction. Satis- 
factory insulation 

co/cr m ' can be obtained 

c»«eft through the use of 

cootra double walls for the 

cold-storage cham- 
ber, in this way pro- 
F1C. 620. Cross-section through viding a dead air 
a small cold-storage house. space between the 

walls, as that is the 
best form of protection. As the air within the 
space must be dead air, the walls must be air- 
tight to give satisfaction. There are many 
other ways of insulating, as by filling the space 
between walls with some so-called "non-con- 
ducting" substances, such as the following, 
which are named in the order of their desir- 
ability: hair felt, slag wool, wood ashes, 
chopped straw, charcoal, cork, and others. 
The insulating properties of these substances 
are largely owing to the fact that they enclose 
in the tiny spaces between their individual 
particles small amounts of dead air which can- 
not escape. That air is the insulator. For this 
reason the substances cannot be packed solid, 
and they should be tamped lightly into place 
rather than rammed hard. For cold-storage 
work it should be borne in mind that there 
is more to be considered than merely keeping 
the products. They must be kept properly 
and untainted. Something must be chosen 
for insulation which does not readily absorb 
moisture and odors. There is no one sub- 
stance which does not do this to some ex- 
tent. If the building can be built with 
matched boards and the dead-air space lined 
with tarred paper, the space need not be 
filled with anything. In fact, a filling would 
be a decided detriment. Absolutely dead 
air is essential, however. 
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Detrimental effects of dampness. Moisture has 
the property of absorbing many gases and 
impurities from the stores, so that it is very 
desirable that the air in the food chamber be kept 
as dry as possible and that the moisture which it 
does take up be removed. In this way the air may 
be purified. The way in which this is accomplished 
is by providing proper circulation of the air in the 
storage chamber, thus cooling the stores by 
circulation of the cold air in contact with them 
rather than by radiation. Unless cooling is done in 
this way, the moisture which the air contains will 
be deposited on the stores and not on the ice. This, 
of course, will cause some of the packed material 
to become tainted. 

Circulation of air. To secure a good circulation 
in the storage chamber it is only 
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Ice and sair 
Surrounding primary 
coils in primary 
tank 




Fig. 622. First floor plan of the cold storage building 
shown in the two preceding figures 

necessary to appreciate the fact that cold 
air falls and warm air rises. All that needs 
to be looked out for is to have the icebox 
above the level of the storage-space floors 
and to introduce the cold air at the bottom 
of the storage space and provide an outlet 
and return at the top of the chamber, to 
allow the heated air to go back to be cooled 
and deprived of its moisture. For a small 
chamber it will be satisfactory if the cold 
air is allowed to enter all along the lower edge 
and the warm air taken out at the upper and 
diagonally opposite edge. This will make it 
necessary for the air to cross and circulate 
all through the storage space before reach- 
ing the outlet. In a larger cham- 

ber, the cold air could be introduced 

at the centre of the floor and taken 
out at each of the upper side edges. 
In a still larger room, the cold air 
may be introduced along two side 
edges at the bottom and allowed 
to pass out through two side edges 
at the top. Shields or deflectors, 
which may be made of wood paint- 
ed with enamel, should be placed 
so as to prevent the cold air, as it 
warms up, - going from the inlet 
directly to the outlet without cir- 
culating through the room. These 
deflectors should slope from the 
bottom upward and be placed 
just over the cold-air inlets, so 
that as the cold air warms it will 



*ic. 621. Lengthwise section through the same house which is cooled by brine and 
constructed as part of a small slaughter house. 
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\the deflectors toward the outlet. Care 
"ft'crt to place the deflectors so as to 
air — th at is, they should not be 
x>df~t?f warm air will be caught 
i^ffteYs||id-have to go downward to 
are necessary only where the 
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is nearly over the inlet and a path from one to the 
other does not lead through or near the centre of 
the storage space. 

Ventilation. Ventilation is essential, but, except 
in very large rooms, it is satisfactorily taken care 
of by the opening and closing of the entrance door. 



„ , oKPstorage houses. The usual cold-storage house is a 2-story affair with the 

icebox oil the second floor and the storage chamber below. Flues are provided to admit 
th e desce nding cold air at the bottom of the storage chamber, and to take out the warm 
'"^'ridif^^n'Som-^ie top. The water from the melting ice is carried away in drains which 
st be^a^efullyirapped and sealed as in the case of the icehouse. 
The cold-storage house can be built like the icehouse, described above, as to 
foundations, walls, and roof. A solid foundation is essential with strong floor beams and 
posts. The walls and floor should be double with an air space to provide insulation. The 
top ceiling should also be double. There should be a Ventilator in the roof and a controlled 
opening through the ceiling of the icebox. 

Temperature maintained. Usually the temperature beif|tr|apted for storage purposes is 
one of from 4 to 10 degrees above freezing. The l owflrjLd iiOeijatures, 34 to 36 degrees, are 



generally used, but some fruits do better at a lk^^igi^e^ temperature. For freezing meats 
and poultry, temperatures much below 32 degree | imUsjt, I f course, be maintained. This is 
done by means of a salt refrigerating tank. |g j "T i 



Refrigerating tank. In place of the icebox, a 
water-tight sheet-metal tank is used. The tank must 
be fairly large, in order to have a large radiating 
surface. There should be about 4 square feet of 
radiating surface to 25 cubic feet of cold storage 
space. A drain is arranged for the tank, the bottom 
being sloped toward the drain, to allow the water to 
run off. As moisture will condense on the surface of 
the tank, provision must be made to drain the floor 
below. Usually a tray or pan is placed below. The 
tank is usually placed right in the cold-storage 
room, raised well above the floor. It is regularly 
supplied with ice and salt and, properly cared for, 
will maintain a zero temperature. 

Artificial refrigeration. There are numerous 
machines on the market for maintaining a low 
temperature without the use of ice. The method 
used is scientific. Ammonia, which is naturally a 
gas, is very highly compressed, its temperature 
lowered, and the ammonia liquefied. The liquid is 
allowed to escape through a tiny valve into expan- 
sion coils and, being relieved from pressure, it 
vaporizes again into a gas. This requires heat, just 
as when water is boiled. The heat is supplied to the 
ammonia from the surrounding objects and they 
become colder and colder as the process continues. 
This action is like that of any vaporizing liquid. If 
alcohol be dropped on the hand, the hand becomes 
cold as the alcohol vaporizes, because the alcohol 
abstracts the heat from the hand causing 
vaporization to take place. 



Now_, irt the case of the ammonia, if the ex- 
pansion coils be. placed in brine, the heat will 
be abstracted from the brine and pans of 
pure water placed in the brine will be frozen. 
If the coil be placed in a cold-storage cham- 
ber, the temperature of the chamber will be 
lowered and kept lowered as long as the 
process continues. The ammonia gas is with- 
drawn from the expansion coils, compressed, 
and released again and, with a slight leakage, 
is used over and over again. 

The process described is not always fol- 
lowed out in every detail, but is typical of 
artificial methods. 

Storage without ice. Root and fruit 
cellars are quite common in all parts of the 
country. A cave in the side of a hill is com- 
monly used in New England for a potato 
cellar and, in southern Europe, similar caves 
in the mountain-sides have been used for the 
storage of oranges. The essentials of such 
cellars are dryness and proper ventilation. 
Dampness always promotes decay, and lack 
of ventilation will frequently result in sweat- 
ing. The sweating of 
fruit and vegetables , A -gi 
uponsuddenremoval * 
from such a cellar or 
from cold storage, 
always takes place, 
and the moisture 
formed must be re- 
moved before pack- 
ing the produce for Fig. 623. The essential* 
eclo Tn nvoTOtit of an iceless cold storage cellar 
Sale. , prevent are jrynecS and sufficient 

sweating, bring the ventilation. 
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mwraffs&iitr gradually to the 

P'or indoor storage of root crops, a sand 
covering is very successful. A dry floor is 
essential. A layer of sand is spread and then the 
roots are spread in layers, each layer being 
covered with sand. The storage space must be kept 
ventilated. In place of sand, sawdust, hay, 
excelsior and sometimes lime is employed. The 
whole object is to keep air away from the fruits or 
vegetables so stored. Keep the air away, keep the 
produce dry, have good ventilation to prevent 
sweating, and a considerable degree of success is 
certain. 

Packing stores. The packing of stores in cold 
storage is a science in itself and can be learned 
only by experience. One general 



rule, however, is of value and will take care of 
most difficulties, namely: pack the stores fairly 
close together and leave a space between them and 
the walls so as to allow a path for the circulating 
air. Never pack up close to the walls. 

Duration of cold storage. It is difficult to give 
more than a general idea of the length of time for 
which any specific produce may be kept 
economically and profitably. This depends greatly 
on local conditions. Meats and fowl can be kept for 
15 or 20 days and, when frozen, are, of course, 
frequently kept longer. Butter and eggs, cabbage, 
turnips, potatoes, etc., may be kept for months. 
Most fruits vail keep a month; grapes, pears, water- 
melon and citrus will keep very much longer; and 
apples will keep six months. 




Fig. 624. Not a bomb-proof shelter, but an earth- covered 
potato cellar. Note the open ventilators; there is a similar set on 
the other side which can be opened whan the wind is from the 
side opposite to them. 



CHAPTER 38 

Silos: How to Build and Use Them 



By J- Kelly Wright, who for 8 years has been connected with the Missouri State Board of Agriculture in the 
capacity of Lecturer. During this lime he has made a special study of silo types and uses, especially with reference to 
the needs of the average, practical farmer. He was born and reared on a Missouri farm, graduated from the State 
College of Agriculture, and served for U years as School Commissioner of Boone County. Among the many 
developments in agricultural education, which his farm training has enabled him to bring about, was the 
organization of the first boys' corn show held in his slate. — Editor. 



THE silo is a container in which to store or "can" certain field crops in order 
that they may retain their feeding value and succulence (juiciness) and 
be relished by livestock. Feeders have long recognized the value of succulent 
feeds such as green grass. Feed stored and preserved in the silo is called ensilage, 
or "silage." 

Silage is not a new feed, but in the United States it has been known less than 
50 years. According to ancient writers, it was a common practice of the Greeks 
and Romans to preserve green feed and even grain in underground pits. This 
method has also been in use for hundreds of years in northern Europe where the 
uncertainty of the weather and the low temperature make it difficult to cure hay. 
However, it attracted little attention until in 1877, when a French farmer, Goff art, 
published a book giving the results of 25 years' experience in preserving green feed 
in this manner. 

The first silo in the United States is said to have been built in Michigan, in 
1875, by Manly Miles. Not long after this, agricultural experiment stations in 
America began to make feeding experiments with silage and to urge the_ building 
of silos. From this beginning the number of silos has increased until it is esti- 
mated that by 1917 there were 400,000 in the United States. 

How and why it pays to use a silo. All classes of livestock feed better under 
s umm er conditions when feed is plentiful, succulent, and palatable, and surround- 
ings are comfortable. By the use of 



a silo, summer conditions can more 
nearly be maintained during the winter 
months. Silage is the best cheap 
roughage. It can be fed with profit to 
all kinds of young, growing stock, to 
mature cattle of all classes, and, under 
certain conditions to other grown ani- 
mals. When fed as a part ration, it is 
good for fattening lambs and for breed- 
ing ewes. It is also a good feed for 
colts and horses not doing heavy 
work, and has been fed successfully 

Fig p. The sketch at the top of this page shows a hard, to fattening muleS. As a tOmC tO 
wasteful, unprofitable way to feed roughage. How much better for °. . 

both man and animals to feed silage —with or without grain— in keep hOgS in gOOd Condition it may 
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suggest^ ,. 
made of any 

The wooden 
conditions, be built for about one dollar per 
ton capacity. However, there are modifica- 
tions of the wooden-hoop silo which generally 
add to its convenience but also to its cost. 

Instead of making wooden hoops, many 
farmers buy nuts and have the local black- 
smith make and thread hoops of J to f-inch 
iron rods to fit them. Such hoops can be 
adjusted from time to time. Many farmers 
have gone one step farther by making the 
walls of the silo in sections; a 
with iron hoops can be taken 
in a very short time and can 
when empty. 

On account of the low cost, its efficiency 
in keeping silage, and the ease with which 
one handy with tools can make it, the wooden- 
hoop silo is popular in many sections. While 

it should be re- 
membered that 
such a silo is, after 
all, only a tempor- 
ary affair, it should 
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Fig. 632. A 
wooden, eight- 
sided silo made 
of short strips 
which are pur- 
chased ready milled, 
together. The comers 
tor strips. 



also be remembered that it is worth what it costs 
and more, and that it is within the reach of farmers 
of moderate means. The use of such a silo will in 
most cases make possible the purchase of a more 
permanent one. 

Among other types of good wooden silos which, 
on account of lack of space cannot be described in 
detail, are the "Tung-Lok," a manufactured silo; 
the crib silo, a homemade, 8-sided affair made of 2 
x 4-inch lumber laid flatways, each layer being 
nailed securely to the one beneath it; and the Buff 
Jersey, another homemade sort made of 2 x 4-inch 
lumber, not tongued and grooved but set up as 
staves and supported by iron hoops. The last 
mentioned silo has not given general satisfaction. 

Concrete Silos 

The solid or monolithic. This is one of the 
permanent silos. When built properly, it will last 
more than a lifetime; it will not blow over; it needs 
no guy wires; it will neither dry out and fall down 
nor bum down. 

If proper care is taken in making it, the solid 
concrete silo will keep silage perfectly; the 
statement that it "will not keep silage*," is now 
seldom heard. It is true that some concrete silos 
have cracked, and that in some silage has spoiled. 
But if properly reinforced, the concrete will not 
crack. And if the correct proportion of cement, 
sand, gravel or chats and water is used to make the 
mixture airtight, this type of silo will preserve 
silage perfectly. One common mistake has been the 
use of too little cement; another has been the 
failure to get the right amount of water into the 
mixture. If the mixture is too dry, there will be 
porous places that will admit air; if too wet, the 
cement and sand will "run," leaving the aggregate 
without enough cement to prevent cracking and the 
entrance of air. However, any man who has had ex- 
perience in making concrete -walks, watering 
troughs, etc., can build a concrete silo; if he has 
had no experience at all in making things of 
concrete, IrMpfest plan is to secure the services of 
some on^Mlli^^s. (See Chapter 25 on Concrete 
on 
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buy a high-priced, permanent silo, the Gurler h 
highly satisfactory. This silo gets its name from 
Mr_,H. B. Gurler, of Illinois, the first to build one, 
UND Lbafit is sometimes called the "plasterecffSsilo. It is 
homemade and the cost is low, since native lumber 
can be used in its construction. A silo of this kind 
with a capacity of 300 tons can, under normal 
conditions, be built for $100 to $150. 

The foundation is made of concrete extending 
from 1! feet to 2 feet into the ground, and the 
same distance above. Before the foundation 
hardens, a sill is laid in the top of the concrete. To 
this siliflK 4-inchlsjcantlings' (fjlttaddings set 18 
inches Tqpprt , are nailed. To the inside of the 
studding, extending round and round, is nailed 
half-inch sheeting cf native lumber; either elm, 
sycamore, cottonwood, or oak -will do. Inside of 
this and running with the sheeting are nailed laths, 
also homemade if desired. If to be bought, steel 
laths are better. To the laths is applied a half or 
three-quarter-inch layer of cement plaster. There 
should be a cement floor, lower in the centre than 
around the walL/As soon as the plaster lining 
hardeps., the silov carKbe- aaaed, but in order to 
____ rJftHtfcV'tfre inner wait, mfflrrKhould be put on the 
studding outside, ' and j palntecU I liVg^s^er holes 
" ',ta|MMM|lilBilbbxirig n^fi|ft|i|33tom and 
'inner wall 'near the topi'to^g^& a free 
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of silo would serve well for the top or "collar" of a The most common method of removing the 
pit silo. First a circle having for its diameter the earth in digging pit silos is by means of an or- 
diameter of the degigdQS BOW TO, rMJHlO AMUrjUSiy carrier track and tubs made fy&n 
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Fig. 638. Gurler silo construction showing: (A), plan; (B), 
section and details of inside finish; and (C,D,E,F) different 
methods of finishing the outside. (Wis. Bulletin 2X4.) 
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Care in filling. In order to exclude the air, the silage 
must be packed carefully around the walls when the silo 
is filled. There is a tendency for the heavier pieces to fall 
in one place while the lighter ones fall a greater distance 
from the distributor. In order that the silage be uniform 
throughout the silo and settle uniformly, the weight must 
be kept uniformly distributed. 

Each fanner should own his own blower and distribu- 
tor. However, since it is more economical to use a large 
cutter than a small one, it is well for several neighbors to 
buy and use a large cutter jointly. 

It is not advisable to buy a cutter with a knife less plank is swung to one side man 14 mcnes in 
length and a 17-inch knife is better. In A eenredfhc wheelbarrow is order to keep all hands 
going and everything humming, the cutter should have a capacity of not less than 10 tons 
per hour, while 

15tons is better. It often happens that a cutter too small, choking down, getting out of 
order, and keeping expensive labor idle, is the cause of the high cost of filling a silo. The 
cutter should be set to cut the corn into half-inch lengths, and when so set should run 
right along without choking down. If it will hold up when set at this, it is not likely to fail 
when set to cut in longer pieces. 

An engine, if not owned on the farm, might be hired or owned jointly. There is nearly 
always a traction engine in the neighborhood that can usually be hired at from $6 to $10 
per day. A gasoline engine of not less than 8-horse power will do, unless the cutter is 
unusually large. It is always economy in the end to have an engine that can pull all that is 
required and a little more. 

The number of wagons needed will depend upon the capacity of the cutter and the 
distance that the corn must be hauled. A driver will be needed for each wagon, and 2 men 
will be needed in the field to help load. If a com binder is used, a man and teams to run it 
will be required in the field. 

One man will be needed to run the engine, but he can help some at the cutter. Another 
man will be required all the time at the cutter. Two men should be in the silo and they 
should, above all things, be conscientious, active men, for on them depends the keeping 
of the silage. 

If by waiting for the grain to mature, the stalk, blade, and shuck are allowed to begin 
to dry up, it may be necessary to add water to the silage as the silo is filled, or to run a 
small stream of water into the blower as the silage is elevated into the silo. There will be 
little or no danger of adding too much water; the danger will be, in all probability, in not 
getting enough. 

When the silo is full, the top should be leveled off, tramped down firmly over the 
whole surface, and wet down thoroughly. The silage should be tramped down once every 
day for several days after filling. 

If the silagehas been tramped down properly around the walls of a good silo, there 
will be little or no spoiled silage around the wall. But the silage on top, if not protected 
by some sort of covering, will spoil down to a depth of from a few inches to perhaps a 
foot or more. To prevent this loss from spoiling, some men run a lot of wet straw through 
the cutter and blower, covering the silage to a depth of about a foot. Another practice is to 
sow oats on top of the silage, thick enough so that when they sprout they form a very 
thick mass of roots which provides a good tight cover. A few men have been known to 
"salt down" the silage when through filling. This, they claim, is a good way to prevent 
decay of the silage at the top. A barrel of salt is sufficient for a silo 16 feet in diameter. _ 
Other men have spread several inches of sawdust on top of the silage, and in this way 
kept the air out. Still another very good practice consists of running a half-inch layer 




fig. 64i. Hoisting rig 
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of pitch over the silage just as soon as the filling is completed. The pitch does not adhere 
to the wall of the silo enough to prevent its settling with the silage; it keeps the silage as 
well as any cover in use; and it is not expensive. When the silo is opened, the layer of 
pitch can easily be broken up, thrown into a barrel or box and used again. 

If it is not convenient to follow any of the practices mentioned, a few loads of com, 
from which the grain or ears have been removed, may be run into the silo at the last, and 
wetted down. This is a very common practice; if adopted, the loss will not be great even 
if the silage does spoil down to a depth of a foot. The cost of filling silos in the Corn 
Belt is from 75 cents to SI.00 per ton. 

Care in emptying. When the silo is opened, all spoiled silage should be thrown off 
where stock cannot get it. The middle should be kept full, particularly in hot weather. If 
a "feather edge" of silage is allowed to remain around the wall in hot weather it will 
spoil and make unpalatable all the good silage with which it becomes mixed. The silage 
should be removed from the silo at a uniform depth each day, the exact depth depending 
on the number of animals and their appetites (unless on limited rations). 

Every one knows that spoiled fruit, whether canned or not, is not fit for food, and 
should not be eaten. Yet in spite of this men have fed spoiled silage to livestock. Often 
nothing serious comes of it, yet frequently we hear of some man who fed spoiled or 
rotten silage and, as a result, lost some of his stock. The feeding of moldy silage is 
always a bad practice, as it may cause the death of the animals that get it. Freezing does 
not seriously hurt silage, but it should not be fed while frozen. However, because frozen 
silage is hard to get 




Fig. 642. Dimensions and arrangement of apparatus required in building and using a pit silo. (International! 

Harvester Co.) 
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out of the silo and hard to handle, we never like to have it freeze at all if it can be 
prevented. 

It should be remembered that one should never take stock away from good silage and 
put them on dry feed. _ In other words, a man should figure just how long his silage must 
last to carry his stock to grass again, and then feed with that date in mind. When fed 
silage, stock should have all they will clean up but not more. Thus in order to make it 
hold out until grass comes, silage feeding should not begin too early in the season. Of 
course, the man with both a winter and summer silo need not worry about this. 



Best Crops for the Silo 

Corn. One of the greatest advantages of using a 
silo is perhaps the ability it affords of saving the 
corn crop. When land was cheap and there was an 
abundance of coarse roughage which had little 
economic value it was not so serious when a big 
per cent of the crop was wasted. However, when 
land and labor are high in price, it is imperative 
that we save all of the corn crop and follow a 
system of farming which requires less labor per 
unit of production. Considerably less labor is 
required in harvesting and feeding corn as silage 
than in any other way. 

From 30 to 40 per cent of the feeding value of 
the corn plant is in the stalk, blade, and shuck. 
Practically all of this is lost when the corn is 
harvested from the stalk or from the shock. The 
expense of putting corn into the shock and 
shucking it out is double what the stover is worth. 
This loss of feed and money can be prevented by 
use of the silo. 

The grain from an acre of corn yielding 40 
bushels, when valued at 60 cents a bushel, is worth 
$24. On this basis, the stalk, blade, and shuck 
(representing 40 per cent, or two fifths of the 
feeding value) are worth $16. But ordinarily "stalk 
fields" sell for about $1.00 an acre. Here, then, is a 
loss of about $15 per acre, that can be prevented by 
the use of a silo. 

It has been stated that ' 'upon the basis of . total 
food value 2f tons of silage are equal in feeding 
value to one 1 of timothy hay." One acre of 50- 
bushel corn -will make 10 tons of silage, the 
equivalent of 4 tons of timothy hay. On the basis 
referred to, with corn selling at $1.00 a bushel, a 
ton of silage is worth $6.70. Calculated in this way, 
an acre of com yielding 50 bushels per acre when ~ 
put into the silo is worth $67, while the grain at $1 
a bushel is worth only $50. However, if 
1 Otons of silage is equivalent in feeding value to 4 
tons of timothy hay and takes the place of the hay 
in the feed lot, then it is worth what the 4 tons of 
hay would sell for on the market. Silage takes the 
place of high-priced hay. 

In some parts of the country, silo owners grow a 
special silage corn, which produces much foliage 
and little grain. Farmers in other localities, hearing 
about this corn, sometimes ask if a special corn 
must be grown for the silo. The answer is "no." The 
corn 



that grows best in a locality is the corn for the silo 
in that locality. Nothing is gained by filling the silo 
with corn that produces an inferior ear or none at 
all. The more grain the better and richer the silage, 
other things being equal. While an acre of so- 
called "silage corn" may yield heavily as silage, 
the feeding value of an acre of such corn would not 
necessarily be greater than that of ordinary field 
corn carrying more grain. 

Some people when they see silage for the first 
time are surprised to find that the color is not as 
they had expected, green. This idea of having a 
green-colored feed, together with lack of 
experience, has resulted in the filling of many silos 
with green, immature corn, carrying a high per cent 
of water and a low per cent, comparatively, of 
nutrients. Experience has taught us that if we want 
the best quality of silage, we would better wait for 
the dent to form in the grain, even though the stalk 
and blades dry up a little. 

There are a number of cases where silos were 
not completed at the time the corn was at the right 
stage for silage. The corn was cut and put into 
shock, where it completely dried out. Then it was 
run through the cutter into the silo with plenty of 
water, and made good feed. However, this practice 
is not the best. It is mentioned to bring out the 
point that cutting the corn too green is not 
advisable, and that, by the addition of plenty of 
water to the silage, corn can be allowed to mature 
before it is siloed, thus enabling us to secure the 
greatest amount of nutrients from an acre. Dry 
stover may require an equal weight of water to 
make good silage. As to the right stage at which 
corn should be cut for the silo, Prof. C. H. Eckles 
of the University of Minn- 




Fig. 643. Nebraska pit silo showing hay loader and track used for 
removing silage 
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Fig. 644. Twin pit silos and a combined hoisting device for 
both. (This and Fig. 643, Neb. Bulletin 39) 



esota (see Volume I, Chapter 41) says in Missouri 
Bulletin No. 103: 

"The proper stage to cut corn is v/hen it shows 
the first sign of ripening. In a year of normal 
rainfall, this is when the husks first begin to turn 
yellow at the end of the ear, while the leaves of the 
plant are still green. At this time the kernels are 
entirely past the milk stage and are glazed and 
dented. Silage made from such corn does not 
develop so much acid as when cut in a less mature 
stage, although it still develops a sufficient amount 
to preserve it." 

Sorghum. After corn, sorghum ranks next as a 
crop for the silo. It yields heavily; sometimes, on 
good land, it will make from 
12to 15 tons of silage to the acre, although the 
yield is more often less than this. However, it 
yields about the same number of tons per acre as 
corn, soil, cultivation, season, and everything else 
being equal. There is considerably more water and 
more sugar in the sorghum plant than in the corn 
plant, and for this reason sorghum silage is apt to 
be sour. 

Where sorghum is grown for the silo, it is a 
common practice, and a good one, to grow some 
corn to put into the silo with it. Best results with 
sorghum as silage have been obtained by making a 
half-and-half mixture in which a load of sorghum 
is run through the cutter, then a load of corn, etc. 
This practice is particularly advisable if the corn is 
a little dry. The drier corn will have a tendency to 
offset the sourness due to the sorghum. On the 
other hand, some farmers, upon finding their corn 
for the silo too dry, have added a 
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little sorghum on account of its having more 
"juice" in it, thus making sure that their silage 
would not be so dry as to mold. Quite a number of 
extensive cattle feeders have made the statement 
that for making beef they would just as soon have 
silage made from corn and sorghum, half-and- 
half, as silage from corn alone. Sorghum, like 
com, should be mature; the seed should ripen be- 
fore the plant is put into the silo. 

Kafir. There are sections where the drought- 
resisting kafir grows as well as, or better than, 
ordinary field corn, and there it is recommended 
for the silo. It was found at the Kansas Station that 
kafir silage ranks second to corn silage as a milk 
producer. The plant seeds heavily and has 
abundant foliage, yielding from one third to one 
half more tonnage per acre than corn and about the 
same as sorghum. Kafir, like sorghum, should be 
mature before being put into the silo. Feterita, 
another one of the sorghums, also makes good 
silage. 

Cowpeas. All of our common field legumes, 
such as clover, alfalfa, soybeans, and cowpeas 
have been tried out in the silo and can all be used, 
but the resulting silage is of an inferior quality. 
This is particularly true of clover and alfalfa, but 
cowpeas make fairly good silage especially if 
mixed with corn. All the legumes, when siloed 
singly, undergo a change that gives them the 
appearance of having rotted; when siloed with 
some other crop like corn or sorghum they do not 
show this "rotted" condition. Moreover by mixing 
the nitrogenous cowpeas with .corn which carries a 
high per cent of carbohydrates, there is produced a 
richer, more growth-making feed. The proportion 
should be 1 load of cowpeas to 
2of corn. 

However, every man who feeds silage should, if 
possible, feed some legume hay with it, in which 
case it is advisable to refrain from putting cowpeas 
into the silo. It is not an uncommon practice to 
feed silage straight without any hay, but stock, 
when fed silage, nearly always do better if they 
have access to some leguminous hay. 



How to Determine the Weight of Silage in the Silo 

Sometimes we like to know how many pounds or tons of silage remain in the silo 
after we have begun feeding. Feeders have been heard to say: ' 'If I had known that my 
silage would run out before grass was good enough for pasture, I should have fed a little 
lighter." Sometimes, too, when the silage is partly used out of a silo, we wish to sell the 
remainder. The accompanying table (from Wisconsin Bulletin 59) shows the computed 
weight of well-matured com silage at different distances below the surface, and the total 
weight to those distances, 2 days after filling. 

To illustrate: Suppose John Blank has a silo 16 x 32 feet inside dimensions. This silo, 
after the silage settled, contained 24 feet of silage. He fed out 14 feet of silage from the 
top, leaving 10 feet remaining in the silo which he wished to sell to a neighbor. How 
many tons had he to sell? 
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From the table it will be seen that one square foot of silage to a depth of 24 feet 
weighs 862 pounds. One square foot of silage to a depth of 14 feet is 407 pounds. Since 
this 14 feet has been fed out, subtract 407 pounds from 862 pounds which leaves 455 
pounds, the weight of 1 square foot of the silage from a depth of 14 feet to the bottom of 
the silo, a distance of 10 feet. Then, if we multiply this 455 by the number of square feet 
in the surface area of the silage, the product will be the number of pounds of silage 
remaining in the silo. In order to find the number of square feet in the top surface of a 
silo, find the diameter, take half of it, multiply it by itself, and multiply this product by 
3.1416. The diameter of Mr> Blank's silo is 16 feet; half of this is 8 feet; eight times 8 
equals 64; 64 times 3.1416 equals 201.06 square feet, the area of the top surface of silage 
in the silo. Multiplying 455 by 201.06, we get 91,482.3 pounds, the weight of silage 
remaining in the silo. Dividing this by 2,000 (the number of pounds in a ton) we have 
45.74, the number of tons of silage Mr. Blank has for sale. 
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Ability of barn to meet local conditions, 403 
Accelerator, 40 

Acetylene for the farmhouse, 344 Acetylene gas for 
lighting the barn, 392 Acme harrow, 79 Adaptability 
of concrete, 275 Adjusting a surface cultivator, 83 
Advantage of cold storage, 449 Advantage of 
tractor over horse, 58 Advantages of drilling, 93 A 
few don'ts about tools, 290 Aggregates, 273; fire- 
resisting, 275; quality of, 275 Air compressors, 164 
Ammeter, 193 

Amount of water for spray irrigation, 256 Ampere, 
193 

Ample grounds and private driveway desirable for 
farmhouse,-319 Animals should have comfort and 
cleanliness, 
362 

Architectural styles for farmhouse, 324 
Arrangement of creameries, 440; of milk- houses, 
438 Artificial refrigeration, 451 Attic, Farmhouse, 
336 

Attic ventilation makes farmhouse cooler, 328 
Automatic regulating device on windmill, 169 
Automatic turning devices for spray irrigation 
system, 258 Automobile, Advantages of the, 27, 
28; body, 37; brakes, 36; clutch, 35; control, 32; 
cooling systems, 35; cost of, 30, 31; dis- 
advantages of, 28; electrical equipment, 35, 37; 
engine, 31, 37; engine overheating, 38; engine 
starting troubles, 38; gasoline feed systems, 32; 
how to drive an, 36; how to get most from an, 39; 
lubrication, 35; points of a good, 31; rear axles, 
36; seating arrangement, 35; simplicity a prime 
consideration, 30; springs, 35; steering gear, 35; 
strength and durability of, 30; tires, 35, 37; 
transmission automobile terms and what they 
mean, 40; systems, 32; weight of, 29; wheelbase, 
35 Automobiles, Light, 26, 27; unnecessary use 
of, 29 

Avoid overloading and overspeeding of motor 
trucks, 49 Axle, The wagon, 8 Axles, Buggy, 17 

Babcock testers and equipment, 132 Backfiring, 40 

Bagging elevator on grinding mill, 120 

Baler, Hay, 1 14 

Bale tension of hay press, 115 



Band knives on grain separators, 108 Barn, Ability 
of, to meet local conditions, 403; bank, 414; carrier 
tracks in, 387; cattle, 310; combination horse and 
dairy, 414; comfort in, 401; contents should be dry, 
361; convenience in, 402; dairy, 310; design should 
be pleasing and logical, 366; durability of, 403; 
economy in feeding and watering in, 362; economy 
of construction of, 365; economy of time in, 403; 
framing, 374; framing the roof, 376; general purpose, 
310; grain elevators in, 389; hay and litter carriers in, 
387; hay, construction of, 430; hay, equipment of, 
431; hay, location of, 430; hay, roof of, 430; hay, size 
of, 430; hay, walls of, 430; heavy-timber, parts of, 
375; horse, 310, 413;,points of a good, 413; labor- 
saving appliances in, 385; lighting the, 392; lighting 
with acetylene gas, 392; lighting with electricity, 
392; mangers in, 387; minimum maintenance cost of, 
403; one-story type of, 378, 379; plank construction 
of, 375; plank-truss, framing of, 377; pleasing 
appearance of, 403; power hay hoist in, 386; 
protection against fire in, 365; protection from cold 
and winds, 399; reasonably low first cost of, 403; 
safety in, 401; sanitation in, 401; serviceability of, 
402; shade for, 400; sheep, points of, 411; should 
have good light, 361; should have proper 
temperature, 361, should have pure air, 361; stallion 
and mare, 413; stanchions in, 388; stay bracing, 376; 
steel stalls in, 388; storage facilities of, 403; sunlight 
in, 400; ventilation for, 400; water storage for, 382; 
water systems for, 382 Barns, Abundance of light in, 
399; ample drainage for, 399; braced-rafter construc- 
tion for basement, 376; correct temperature for, 399; 
dryness in, 399; gable-end bracing for, 377; hay, 429; 
main considerations in, 399; plank-truss, construction 
of, 377; special-purpose, 396; sprayers for, 394; 
ventilation flues for braced-rafter, 377 Barnyards and 
outbuildings, 320 Base of road, 269 Bathroom in 
farmhouse, 334 Batteries, Portable storage, 198 
Beams, Safe loads for yellow pine, 374 ' Bean 
harvester, 105 Bearings, 7, 165; automobile engine, 
37 Bedding layout for irrigation, 247 Bedrooms in 
farmhouse, 334 Beef cattle, Fattening shed for, 408, 
409; handy shelter for, 410; housing of, 408; points 
of good feeding shed for, 410 Belt work with tractor, 
67 
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Benefits of drainage, 232 Best crops for the silo, 
465 Best truck to buy, 48 Bevel siding, 370 
Binder, Binding device of, 101; com, 105; cutting 
device of, 100; elevating device of, 101; grain and 
seed savers on, 101; grain, 100; power 
transmission in the, 100 Binding device on binder, 
101 Binding mechanism of corn binder, 106 
Bitumen in road making, 271 Blasting, Boulder, 
301; ditch, 302; practical methods of, 300; 
principles of, farm, 299; stump, 301; subsoil, 303; 
to assist drainage, 303 Blinding drainage tile, 240 
Blocks and block setter of hay press, 115 Body of 
automobile, 37 Boiler, Care of the, 183; 
locomotive type of, 1 82 
Boiler room of cheese factory, 442 
Boilers, Steam-engine, 181; grates for, 182; 

water-tube and fire-tube, 181 
Bolster springs, 10 Bolsters, 9 
Bottle cases, Milk, 139 Bottle washers, Milk, 143 
Bottles, Milk, 139 Boulder blasting, 301 Box or 
body, Carriage, 1 7 Braced-rafter construction for 
basement barns, 376 

Brake, Prony, for testing steam engine, 186 

Brakes, wagons, 10; automobile, 36 Breakfast 

alcove in farmhouse, 333 "Breaking out" ice, 449 

Breast collars, 23 Brick, 368 

Brick construction for farmhouse, 329 

Brick masonry, 368 

Bricklaying, 368 

Bridle, Horse's, 22 

Broadcast seeders, 96 

Brooder houses, 426 

Brooders, Coal-burning, 426; hot-water, 427; 

lamp, 426 Brougham, 1 5 
Bubble tube in surveying, 225 Buggies, Care of, 
18 

Buggy axles, 17; essentials of good construction, 
16; fifth wheel of, 17; painting a, 18; reach, 17; 
seat, 17; selecting a, 19; shafts and poles, 17; 
springs, 17; top, 18; wheels, 16 Building and 
care of farm roads, 262 Building, Laying out the 
foundation of a, 227 
Building materials, Proper use of, in construction, 
366; weight of, per cubic foot, 373; weight of, per 
square foot, 373 Buildings, Excavations for, 366; 
on the farm, and.their equipment, 305; storage and 
work, 429; under one roof, 313 Bunchers on 
mowers, 98 Bundle-tying machine for garden 
crops, 129 Bungalow type of farmhouse, 325 
Butter workers, 133 



Candles for the farmhouse, 344 Cans, Milk, for 
separating and shipping, 139 Cantilever spring, 40 
Canvas dam in irrigation, 251 Car, How to care for 
the motor, 37; what kind to buy,29 Carbureter, 40, 
206 

Care and adjustment of silage cutters, 117, and 
management of engines, 212; and use of a silo, 
462; in emptying silo, 464; in filling silo, 463; in 
using the compass, 224; of a carriage, 18; of a 
wagon, 11; of automobile on road, 37; of buggies 
and carriage, 18; of harness, 23, 24, 25; of ice crop 
when stored, 449; of ice field, 446; of tile drains, 
240; of truck, 49; of wagon wheels, 11; of 
windmill, 172 Carpenter work, 292 Carpenter's 
level for surveying, 225 Carpentry, 370 Carriage 
box or body, 17 Carriage industry in America, 14 
Carriage, Selecting a, 19 Carriages, Care of, 18 
Carrier tracks in bam, 387 Carryalls, 15 Carts, 15; 
dump, 12 Cattle, Automatic water bowls for, 384 
Cattle bam, 310 

Cattle, Beef, fattening shed for, 408, 409; handy 
shelter for, 410; housing of, 408; points of good 
feeding shed for, 410 Cattle, Dairy, Housing of, 
406 Cattle, Dehorning instruments for, 395; 

gravity w-ater bowls for, 384 Causes of 
depreciation of implements, 216 Ceiling, how 
worked, 370 Cellar of farmhouse, 336 Cement, 
367 

Cement and lime mortar, 368 Cement 
mortar, 368 Cement, Portland, 273 
Centrifugal cream separators, 134 
Centrifugal pumps, 164 Cesspools for 
farmhouse, 358 Chain and tape in 
surveying, 223 Chains, Lock, 10 Change 
gears quickly, 36 Chassis, what it is, 40 
Check in corn planting, Insuring a good, 89 
Cheese factory, Boiler room of, 442; curing room 
of, 442; details of, 442; location and dimensions 
of, 442; make room of, 442; suggested equipment 
of, 443; whey tank of, 442 Cheesemakmg 
equipment, 135 Chert roads, 267 
Choice of material for farmhouse, 328 
Choosing a truck, 43 
Churn and butter worker, Combined, 136 
Churn, Barrel, 135; box, 135 Churns, Types 
of, 135 

Circulation of air in cold-storage houses, 450 
Cleanliness and comfort for animals, 362 Clearing 
off snow from ice, 446 Cloth- front type of poultry 
house, 425 Clothes closets, in farmhouse, 336 
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Clover- and grass-seed drill, 95 Clov^fthuller, 110 
Clutch, Automobile, 35, 40 Clutch on corn planter, 
89 Coal-burning brooders, 426 Cold storage, 
Advantage of, 449; duration of, 452; packing stores 
in, 452 Cold-storage houses, Circulation of air in, 
450; dampness in, 450; for the farm, 449; insulation 
of, 449; refrigerating tank in, 45 1 ; temperature in, 
45 1 ; types of, 45 1 ; ventilation of, 45 1 Collar, 
Horse's, 22 Collars, Breast, 23 Collecting basins or 
relief wells, 244 Colonial type of farmhouse, 324 
Colony poultry house, 427 Colored concrete 
surfaces, 281 Combination motor truck and tractor, 
47 Combinations of materials for farmhouse, 331 
Combined cutters and grinders, 121 Comfort, 
essential to poultry house, 418; in barn, 401 
Compass, Care in using, 224; for surveying, 224 
Compressors, Air, 164 Computing the area of 
fields, 228 Concaves on grain separators, 108 
Concrete, Adaptability of, 275; and its use on the 
farm, 273; block silo, 459; corner posts, dimensions 
of, 287; driveways, 284; floors, 284; form 
construction, 279; foundations, 285; hand mixing 
of, 278; hog wallows, 285; hotbeds, 288; line posts, 
286; machine mixers for, 278; manure pits, 285; 
masonry, 369; mixing, 277; mixtures and their 
preparation, 276; mixtures, tables of, 277; placing 
and treatment of surfaces, 280; posts, 286; quantity 
of water for, 278; reinforcing, 282, 283; screening 
materials for, 274; setting up forms for, 280; silos, 
458; some things a farmer can make with, 284; 
steps, 288; stopping leaks in, 296,297; surfaces, 
how colored, 281; surfaces, how to finish, 281; 
surfaces, painting, 282; surfaces, pebble-dash, 282; 
surfaces, slap-dash, 282; surfaces, rubbed, 281; 
surfaces, tooled, 282; surfaces, washing and 
scrubbing, 282; surfaces, waterproofing, 282; tanks, 
285; time of mixing, 278; tools required for, 276; 
troughs, 285; use clean materials for, 275; walks, 
284; washing aggregates for, 275; what it is, 273 
Concrete work, Protecting finished, 281 Conditions 
that make tractor practical and economical, 59 
Consider the housewife in planning the farmhouse, 
331 Constructing ditches for irrigation, 252 
Construction, Details of silo, 456; items requiring 
special emphasis in, 326; of creameries, 441; of 
disc harrows, 79; of frame riding plows, 74; of 
granary, 432; of hay barn, 430; of milkhouse, 438; 
of roads, 265 Control of automobile, 32 
Convenience in barn, 402 Conveying water for 
irrigation, 250 



Conveyor on silage cutter, 116 Cooling systems, of 
automobile, 35; of gas engines, 211 Cooling tanks, 
Milk, 136 Corn binder, 105; binding mechanism 
on, 106 Corn crushers, 120 Corn for the silo, 465 
Corn harvesters, 105 

Corn husker and shredder, 117; design of, 118; 
husking rolls of, 118; self-feeder on, 118; shaker 
rack on, 119; snapping rolls on, 118; shredder head 
on, 118 Corn picker, 106 
Corn planter, 88; rolling ahead of, 81 Corn, 
Shelled, Recleaning, 113 Corn sheller, Electric, 
201; self-feeder for, 112; separation in, 113 . 
Corn shellers, Hand, 112; power, 112 
Corn shelling device, 112 Corn, Value of 
grading seed, 88 Correct engine plowing, 
78 Corrugated rollers, 81 

Cost of automobile, 30; minimum maintenance, of 
barn, 403.; of different lighting systems, 349; of 
draining, 240; of excavating and laying tile, 243; of 
poultry houses, 426; of preparing land for 
irrigation, 248; of tile, 240, 243; of windmill, 171; 
reasonably low first, of barn, 403 Cotton pickers, 
107 Cotton planters, 90 Coupe, 15 
Cow barn, Dairy, Arrangement of cows in, 407; 
miscellaneous considerations in, 407; requires 
light and sunlight, 407; safety and comfort in, 
407; sanitary features of, 406; types of, 408; 
ventilation necessary in, 407 
Cowpeas for the silo, 466 Cream separator and 
churn operated ty electricity, 201 Cream separators, 
Centrifugal, 134 Creameries, 440; arrangement of, 
440; construction of, 441; location and 
requirements of, 440 

Creamery equipment, Suggested, 442 Creamery 
sewage, 359 Crops, Field, Spraying equipment for, 
148 Crops, Machines for, 114, 162; machines for 
harvesting and threshing, 97; machines for seeding 
and planting, 87; machines for spraying, 144 
Crushers, Corn, 120 Cultivating with tractor, 66 
Cultivator, Adjusting a surface, 83; disc, 82; listed- 
corn, 83; shovel versus surface, 84; surface, 83; 
two-row, 82 Cultivators, 82; and special tools for 
cultivating garden, 128; pivot- frame and pivot-axle 
types, 82 Curing room of cheese factory, 442 
Current, Electric, 193 Cutter knives on silage 
cutter, 116 Cutters and grinders, 121; combined, 
121 Cutters, Roughage, 121 Cutting device of 
binder. 100 
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Cutting shock corn with silage cutter, 117 
Cylinder on grain separators, 108 Cylinders 
cast e.n bloc, 40 

Dairy and horse barn, Combination, 414 Dairy 
barn, 310 Dairy cattle, Housing of, 406 Dairy 
machinery for the farmer, 132 Dairy wash sinks, 
143 Deep-tilling machines, 76 Dehorning 
instruments for cattle, 395 Design of an outlet 
ditch, 234; of corn husker and shredder, 118; of 
farmhouse and site intimately related, 321; of 
wood saws, 122 Desirable features of farmhouse 
site, 317 Detrimental effects of dampness in cold- 
storage houses, 450 Development of pleasure 
vehicles, 14 Differential, 40 Diggers, Potato, 107 
Digging the ditch for tile, 239 Dimensions of 
concrete corner posts, 287; of concrete line posts, 
286 Disc cultivator, 82 Disc harrows, 79, 80 Disc 
plows, 76 Ditch blasting, 302 Ditch drops in 
irrigation, 252 Ditch, Filling the, 240; hillside, 
233; outlet, design of, 234; outlet, location and 
construction of, 235 Ditches, Open, 233; 
maintenance of, 235; 

number of acres drained by, 234, 235 
Ditching machinery, Power, 162 Division 
boxes in irrigation, 252 Doors of 
implement sheds, 437 Dooryard of 
farmhouse, 338 Doubletrees, 13 Draft of 
wagons, 6 Drag harrows, 78 Drags for 
roads, 271 

Drainage, 253; and subirrigation, 253; benefits of, 
232; blasting to assist, 303; land needing, 233; 
laws, 244; of home surroundings, 245; of irrigated 
land, 244; of roads, 245, 263; practical farm, 232; 
profits from, 245; records, 243; surface, 233; 
system, planning the, 239; tile, 236; tile, 
principles of, 236; wells, 244 Drained, Land, by 
tile, 237 Draining, 238; a farm, 238; a seepy 
hillside, 239; cost of, 240 Drains, Kinds of, 233 
Drill, Clover-and grass-seed, 95; combination 
shoe and double-disc furrow openers on, 94'; 
distance between furrow openers, 94; double-disc 
furrow openers on, 93; fertilizer attachments for, 
95; furrow openers, styles of, 93; hoe furrow 
openers on, 93; one- horse, 95; shoe furrow 
openers on, 93; single-disc furrow openers on, 93; 
standardizing the, 94 Drill work on metal, 291 
Drilling, Advantages of, 93 Drills, 92; force-feed, 
94; press, 95 Driveways, Concrete, 284 



Drop siding, 370 

Droppings platform in poultry house, 422 Dry- 
spraying, Equipment for, 150 Dump rake, 98 
Durability of barn, 403 Duration of cold storage, 
452 Dusting, Equipment for, 150 Dynamite, 298; 
and its uses on farm, 298; for making wells, 304; 
gully filling with, 304; how to use, 299, 300; 
miscellaneous uses of, 304; road work «with, 304; 
tamping, 298; what it is, 298 Dynamiting before 
planting trees, 303 

Earmarkers for livestock, 394 Earth and oil roads, 
271 Earth roads, 265 

Economy in construction of barn, 365; in feeding 
and watering in barn, 362; of time in barn, 401 
Efficiency of gas engines, 203; of machines, 
154 Electric corn sheller, 201; cream separator 
and churn, 201; current, 193; fanning mill, 201; 
farm plant, cost of, 198; feed grinder, 201; flash 
lights, 198; horsepower, 193; hot plate, 202; 
lamps, 177, 199; lanterns, 198; light, advantages 
of the, 188; lighting, 199; lights for the barn, 
392; motor, size required, 202; plants, farm, 
197; plants, private, 195; range, 202; 
refrigerator, 201; shades and reflectors, 200; 
storage batteries, portable, 198; toaster, 202; 
wood saw, 201 Electrical equipment, 
Automobile, 35, 37; supply, sources of, 192; 
terms and expressions, 193 
Electricity for the farmhouse, 348; how measured 
and sold, 193; many farmers using, 194; how, 
may help farm women, 191; on the farm, 188; 
rates and charges for, 194; various uses of, 199; 
washing and ironing bv, 200 
Elevated tanks for farmhouse water supply, 351 
Elevating device of binder, 101 Elevation, To 
determine difference in, between 2 points, 230 
End-gate seeders, 96 Energy, what it is, 152 
Engine, Automobile, 31, 37 Engineer's or 
surveyor's level, 225 Engineering, Farm 
construction and, 221 Engines, Efficiency of gas, 
203 Engines, Four-cycle, 210 Engines, Gas, care 
and management of, 212; cooling systems of, 211; 
determining horsepower of, 214; essential points 
in buying, ' 214; fuels for, 205; governors of, 211; 
how they work, 204; ignition systems of, 206, 209; 
judging and buying, 213; magnets for, 209; size 
required,-213; sources of electric current for, 213; 
valve action of, 213; valves of, 211 
Engines, Internal-combustion, 203; types and parts 
of, 210; versus steam, 214 Engines, Steam, 180, 
183; boilers, 181, 182; classifications of, 185; 
governors of, 185; 
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indicator diagrams for, 186; lubrication of, 187; 

measuring horsepower of, 185; prony brake for, 

186; starting and stopping, 187 
Engines, Two-stroke-cycle, 210 Equipment for 
distribution of water in overhead irrigation, 256; for 
orchard spray work, 147; of farm buildings, 380; of 
granary, 433; of hay barn, 431; of milkhouse, 438; 
used in care of livestock, 393 Errors made with tape 
or chain, 224 Essential points in buying gas engine, 
214 Essentials of a poultry house, 418; of good 
buggy construction, 16 Establishing the grade, 230 
Excavations for buildings, 366 Explosives on farm, 
Keeping, 299 

Fanning mill, Electric, 201 Farm buildings, 305; 
and their equipment, 380; hillside with southern 
slope ideal for, 308; kind of labor affects, 309; 
local factors in grouping of, 307; requirements of 
good, 361; site of, 309; soil conditions for, 308; 
their construction, 361; topographic conditions 
for, 307; type of farming affects, 308; under one 
roof, 313; ventilation of, 380 Farm, Cold-storage 
houses for the, 449; 
• concrete and its use on, 273; draining a, 238; 
dynamite and its uses on the, 298; electricity on the, 
188; general repair work on, 289; horse-drawn 
work vehicles for the, 5; icehouses for the, 444; 
keeping explosives on the, 299; mapping out the, 
228; power and power machinery on the, 151, 152, 
159; water power on the, 173 Farm construction 
and engineering, 22 1 Farm drainage, Practical, 232 
Farm electric plants, 197 Farm implements, How to 
care for, 216 Farm irrigation, Practical, 246 Farm 
layout, Surveying the, 228 Farm poultry buildings, 
418 Farm products, Weight of, per cubic foot, 374 
Farm residence, 310 Farm roads, Building and care 
of, 262 Farm shop, 219; equipment of, 219; 
machinery equipment for, 220 Farm surveying, 
Practical, 222 Farm tractor, 55 Farm water-power 
plants, 175 Farm women, How electricity may help, 
191 Farmer, Dairy machinery for the, 132; practical 
surveying problems for the, 227 Farmers using 
electricity, Many, 194 Farmhouse, Acetylene for 
the, 344; a home and a business house, 314; ample 
grounds and private driveway for, 319; architectural 
styles of, 324; attic, 336; away from highway, 318; 
bathroom in, 334; bedrooms in, 334; breakfast 
alcove in, 333; brick construction for, 329; 
bungalow, 325; candles for the, 344; cellar, 336; 
cesspools, 358; choice of material for, 328; clothes 
closets, 336; Colonial, 324; combinations of 
materials for, 331; consider housewife 



in planning, 331; cost of different lights for, 
349; design, features should include, 322; differs 
from other homes, wherein 315; disposal of 
household wastes, from| 357; dooryard, 338; 
electricity for the, 348; equipment, 339; 
fireplace, 337, 339; fire precautions in, 327; 
gasoline for the, 344; good plumbing a necessity 
in the, 327; good ventilation for the, 328; lialf- 
timber style of, 324; heating the, 339, 341, 342; 
hired men's quarters in, 334; hot air for heating, 
340, 341; hot-water heating for, 343; how it 
should stand, 337; its construction and 
arrangement, 326; its location and design, 314; 
kerosene for the, 344; kitchen entrance in, 335; 
kitchen in, 334; laundry, 336; lighting of, 344; 
living room in, 332; location of, in relation to 
outbuildings, 319, 320; natural gas for the, 347; 
one level for all rooms on floor in, 336; plumb- 
ing for the, 354; principles in selecting style of, 
323; privies, 357; proportional cost of, 322; 
relation and equipment of parts of, 332; septic 
tanks for, 358; sewage disposal of, 356; should 
be 2-storied, 323; should have trees,, about it, 
321; site, desirable features of, 317; site, 
problems in choice of, 315; site, selection of a, 
315, 316; stairways in, 333; steam heating for, 
341; stone construction for, 330; stoves for 
heating, 340; stucco construction for, 330; 
things to remember in planning the, 331; use 
porches on, 332; washroom for men in; 336; 
water supply from elevated tanks for, 351; water 
supply from hydro-pneumatic system for, 352; 
water supply from pneumatic system for, 352; 
water supply from springs for, 349; water supply 
from wells for, 350; windows and outside doors 
of, 337; wood construction for, 328 Farmstead 
layout, Planning the, 306 Farmstead, Position of, 
with relation to the fields, 319 
Features a farmhouse design should include, 322 
Feed and litter carriers in barn, 387 Feed crushers 
and grinders, 119 Feed grinder, Electric, 201 Feed, 
Grinding mixed, 121 Feeder and plunger of hay 
press, 1 14 Feed-grinder construction, 120 Feeding 
device on grain separators, 108 Fertilizer 
attachments for drill, 95; for planter, 90 Fertilizer 
distributors for garden, 125 Field uses for the 
tractor, 64 Field with irregular boundary, To find 
area of, 229 

Fields, Computing the area of, 228 Fifth 
wheel of buggy, 17 Fillers and cappers, 
Milk bottle, 133 Filling the ditch, 240 
Finishing concrete surfaces, 28 1 Fire 
precautions in farmhouse, 327 Fire, 
Protection against, in barn, 365 
Fireplace, Farmhouse, 337, 339 
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Fitting and seeding 
54 k FWtMg 1 Mtfrte3s, 21 Flooring, 370; 
composition, 296 Flooring, Heavy, 371 Flooring, 
old, Repairing, 295 Floors, 284; concrete, 284; of 
poultry house, 422; repairing, 295 Fly nets, Horse, 
25 Force-feed drills, 94 Forge, Use of the, 291 
Forms for concrete, 279; lumber for, 280; removal 
of, 280; tiers and spaces for, 280; wetting or 
oiling, 280 Foundation, 367; concrete, 285; 
footings and walls of, 367; for roads, 266, 269; of 
icehouse, 447; repairing, 295 Four-cycle engines, 
210 Framing granary, 433; implement sheds, 437; 

the barn roof, 376; the plank-truss barn, 377 
Fruits, small, Spraying equipment for, 148 Fuels 
for gas engine, 205 Furrow openers, Combination 
shoe and double-disc, 94; distance between, on 
drill, 94; double-disc, on drill, 93; hoe, on drill, 
93; shoe, on drill, 93; single-disc, on drill, 93 
Furrows and flooding, 247 

Gable-end bracing for barns, 377 Gang plows, 75 
Garage, Special, for motor truck, 53 Garden, 
Cultivators and special tools for, 128; hand 
cultivators for, 129; hand tools for, 123, 129; 
harrows for, 124; hoes for, 130; implements 
andhandtools for, 123; machines for special 
purposes in, 129; marking and spotting machines 
for, 125; planters and transplanters for, 126; plant- 
setting machines for, 127; rakes for, 130; seed 
drills for, 126; smaller hand tools for, 131; spade 
and spading fork for, 130; weeders and weeding 
machines for, 127 Gasoline engine easy to master, 
42 Gasoline feed systems, 32 Gasoline for the 
farmhouse, 344 Gears, Change, quickly, 36 
General repair work on farm, 289 General-purpose 
barn, 310 Getting results with tractor, 67 Gig, 15 
% 

Good plumbing a necessity in farmhouse, 327 
Good ventilation for farmhouse, 328 Governors, 
185; of gas engines, 211; of steam engines, 185 
Grade, Establishing the, 230 Grain and seed savers 
on binder, 101 Grain binder, The, 100 Grain 
conveyor and sieves on separator, 109 Grain 
elevators in barn, 389 Grain harvesting with 
tractor, 66 Grain, Rolling spring-sown, 8 1 Grain 
separator, 108; band knives on, 108; concaves on, 
108; conveyor and sieves on, 109; cylinder on, 
108; feeding device on, .108; grates and beater on, 
109; hulling 



clover with a, 111; stackers and blowers on, 
109; straw conveyor and racks on, 109; tailings 
auger on, 109 Granary, 310, 431; construction of, 
432; equipment of, 433; framing of, 432; location 
of, 432; ratproofing, 433; roof of, 433; shape of, 
432; size of, 432 Grates and beater on grain 
separators, 109 Grates for steam boilers, 182 
Gravel roads, 267 

Gravity water bowls for cattle, 384 Grinders, 
Cutters and, 121 Grinding mill, Bagging elevator 
in, 120; construction of, 120; regulating fineness 
in, 120; sweep power, 119 Grinding mixed feed, 
121 Grinding plates, Single and duplex, 120 
Grooved roofing, 370 Gully filling with dynamite, 
304 Gurler silo, 460 

Half-timber style farmhouse, 324 Hand corn 
shellers, 112 Hand cultivators for garden, 129 
Hand mixing concrete, 278 Hand tools for garden, 
129 Hand-made versus machine-made harness, 21 
Hansom, 15 

Harness, Farm, Care of, 20, 23, 24,25; fitting, 21; 
hand-made, 2 1 ; machine-made, 2 1 ; metal parts of, 
21; styles of, 21 Harness making, 20 
Harrows, 78; acme, 79; disc, 79, 80; drag, 78; for 
garden, 124; orchard, 80; reversible disc, 79; 
spring-tooth, 78; tandem disc, 79; tongue trucks 
for, 80; tractor disc, 80 Harvesters, 105; bean, 105; 
corn, 105; small- grain, 100 Harvesting crops, 
Machines for, 97 Harvesting ice, 446 Hay barns, 
429. 

Hay loaders, 99 

Hay press, or baler, 114; bale tension of, 115; 
blocks and block setter of, 115; hopper of, 114; 
power for, 115 Hay tedders, 99 Hay tools, 385 
Haying with tractor, 65 Header, 102; combination, 
and binder, 102; 

Kafir, 105; small-grain, 102 Heating the 
farmhouse, 339 Height of poultry house, 420 High 
clipping with mower, 98 Hillside ditch, 233 
Hillside, seepy, Draining a, 239 Hillside with 
southern slope ideal for farm buildings, 308 Hired 
men's quarters in farmhouse, 334 Hitches, Wagon, 
12 Hoes for garden, 130 Hoghouse, 310 Hog 
oilers, 394 Hog wallows, Concrete, 285 Hollow- 
tile silo, 459 Home surroundings, Drainage of, 245 
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Home-made windmills, 172 Hopper of hay press, 
114 Horse and dairy barn, Combination, 414 Horse 
barn, 310, 413 Horse, The tractor and the, 57 
Horse-clipping machines, 393 Horse-drawn 
pleasure vehicles, 14; work vehicles, 5 Horse- 
grooming machines, 394 Horsepower, Electric, 193 
Horsepower of an engine, Determining the, 
254 

Horse-raising industry, The tractor and the, 58, 59 
Horses, Fly nets for, 25; housing of, 413; power 
dental float for, 394 Hot plate, Electric, 202 Hot-air 
system for heating farmhouse, 340 Hotbeds, 
Concrete, 288 Hot-water brooders, 427 Hot-water 
heating for farmhouse, 343 Household wastes, 357 
Houses, Cold-storage, 444 Housing of beef cattle* 
408; of dairy cattle, 406; of horses, 413; of sheep, 
410; dt swine, 403 

How and why it pays to use a silo, 453, 454 

How farmhouse should stand, 337 

How to care for automobiles, 37 

How to care for farm implements, 216 

How to choose a wagon, 13 

How to determine weight of silage in silo, 466 

How to drive an automobile, 36 

How to get most from automobile, 39 

How to measure with a tape or chain, 223 

Huller, Clover, 110 

Hulling clover with grain separator, 1 1 1 Huskers, 
Corn, 117 

Husking rolls of corn husker and shredder, 118 
Hydraulic ram, 176; for farmhouse water supply, 
351 

Hydropneumatic system of water supply for 
farmhouse, 352 

Ice, "Breaking out" the, 449; clearing, of snow, 
446; packing, 448; secret of keeping, 445; storage 
without, 45 1 ; tapping the, 446 Ice crop, 446; care 
of, when stored, 449 Ice field, care of the, 446 Ice 
harvesting, 446; tools required for, 447 Icehouse, 
444; building the, 447; foundation of, 447; 
insulation of, 447; material of, 447; "pocketing" the 
air in, 448; roof of, 448; side walls of, 447; sills of, 
448; size and capacity of, 445; underdrainage of, 
447; ventilation of, 448 Icehouses for the farm, 444 
Ideal motor truck, 43 Ignition, 40 
Ignition system of gas engines, 206 Implement 
sheds, 434 

Implements, farm, Causes of depreciation of, 216; 
how to care for, 216; lack of adjustment of, 217; 
rust and weathering of, 216; shelter for, 218; 
storage places for, 218 Implements, Garden, 123 



Incubator cellar, 426 Injectors for steam-engine 
boilers, 1 82 Installing overhead irrigation system, 
258 Instruments used in surveying, 222 Insulation 
of cold-storage houses, 449; of icehouse, 447 
Insuring a good check row, 89 Interior arrangement 
of implement sheds, 436; 

of poultry house, 422 Internal-combustion 
engines, 203 Internal-combustion engines versus 
steam engines, 214 

Irrigation, Bedding layout for, 247; canvas dam in, 
251; constructing ditches for, 252; conveying the 
water for, 250; costs of preparing land for, 248; 
ditch drops in, 252; division boxes in, 252; furrows 
and flooding in, 247; leveling the surface for, 246; 
measuring water for, 250; methods of, 247; 
orchard, 247; practical considerations in, 249; 
practical farm, 246; preparing side hills for, 247; 
pump for overhead, 255; pumping water for, 248; 
quantity of water required for, 249; reservoir 
storage in, 252; source of water supply in, 249; 
water gates in, 252; wing dams in, 251 Irrigation, 
Overhead, 254; automatic turning devices for, 258; 
equipment for distribution of water in, 256; 
installing system, 258; laterals for, 256; main or 
supply pipes for, 255; water and time required to 
cover acre in, 258; water pressure in, 255 Irrigation 
level and its use, 248 Irrigation practice, Principles 
of, 246 Irrigation, Spray or overhead, 254; amount 
of water for, 256 Iron, cast, Repairing, 290 

Jaunting car, 1 5 

Judging and buying an engine, 213 Jump-spark 
system of ignition, 209 

Kafir for the silo, 466 Kafir header, 105 

Keep road bed and side ditches clean, 272 Keeping 

explosives on farm, 299 Kerosene for the 

farmhouse, 344 Kilowatt, 193 

Kind of labor affects farm buildings, 309 Kinds of 

drains, 233; of gears, 9; of silos and their 

construction, 456; of tile, 243 King drag for roads, 

271 King system of ventilation, 381, 400 Kitchen 

entrance in farmhouse, 335 Kitchen in farmhouse, 

334 Knocking or pounding, 40 

Labor shortage 60 

Labor-saving appliances in barn, 385 

Lack of adjustment of farm implements, 217 

Lamp brooders, 426 

Lamps, Electric, on farmsteads, 199 

Land, irrigated, Drainage of, 244 

Land, Measuring and mapping, 222 

Land needing drainage, 233 

Land rollers and packers, 80 
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Lanterns and flashlights, Electric, 198 
Laterals for overhead irrigation, 256 Lath, 
Plastering, 371 Laundry, Farmhouse, 336 
Laws, Drainage, 244 

Laying out the orchard, 227; the foundation of a 
building, 227 Laying the tile, 239 
Level, Engineer's or surveyor's, 225; problems in 
using, 230 Level rods for surveying, 225 Leveling, 
Profile, 230 Leveling the surface for irrigation, 
246 Lever, 157 

Light in poultry house, 244, 420 Lighting, 
Electric, 199 Lighting the barn, 392; the 
farmhouse, 344 Lime, 367 Lime mortar, 367 
Listed-corn cultivator, 83 Listers, 91; why they are 
used, 91 Listing, Methods of, 91 Livestock, 
Earmarkers for, 394; equipment used in case of, 
393; machinery affecting care of, 163; teeth 
nippers for, 395 Living room in farmhouse, 332 
Loaders, Hay, 99 Loading, 13 
Loads on structures, 373 Local factors in grouping 
of farm buildings, 307 
Locating the shop, 219 

Location and construction of outlet ditches, 235 
Location and dimensions of cheese factory, 442 
Location and requirements of creameries, 340 
Location, Convenient, essential to poultry house, 
418 

Location of farmhouse and outbuilding, 319; of 
granary, 432; of hay farm, 430; of implement 
sheds, 434; of milkhouse, 437; of roads, 264 Lock 
chains, 10 Long poultry house, 428 Loosening soil 
before planting trees, 302 Lubricants, Kinds of, for 
farm machinery, 217 

Lubrication, 11,50; of automobile, 35; of farm 
machinery, 217; of steam engine, 187 Lumber, 
Board feet of, in timbers, 371; for concrete forms, 
280; dimensions of, 370; standard sizes of dressed, 

370; waste, 371 

Machine materials, 165 Machine mixers for 
concrete, 278 Machine shed, Good, 218 
Machinery, 123; affecting care of stock, 163; care 
of, 123, 164; choosing and purchasing, 159; 
classification of power, 162; depreciation of, 161; 
equipment for farm shop, 220; for crops, 162; need 
for, 123; power ditching, 162; power on farm, 159; 
real cost of, 160; real value of, 159; repairing, 161 



Machines, Deep-tilling, 76; efficiency of, 154; for 
harvesting and threshing crops, 97; for increasing 
power of men and animals, 154; for seeding and 
planting crops, 87; for special purposes in garden, 
129; for spraying crops, 144; for tilling the soil, 72, 
horse- grooming, 394; milking, 141; used in pre- 
paring crops for use, 114 Magneto, 40, 209 Main 
considerations in barns, 399 Main or supply pipes 
for overhead irrigation, 
255 

Maintenance of open ditches, 235; of roads. 271 
Make-and-break system of gas-engine ignition, 
206 Make room of cheese factory, 442 "Man 
behind" the tractor, Importance of, 67 Mangers, 
387 

Manure, Composition, quantity, and value of, 390; 
conservation of, 390,391; pits, concrete, 285; 
waste, 390 Mapping out the farm, 228 Marking 
and spotting machines for garden, 125 
Marking or chaining pins in surveying, 223 
Masonry, Brick, 368; concrete, 369; materials used 
in, 367; stone, 368 Materials for icehouses, 447; 
for implement sheds, 435; for poultry house, 424; 
for wagon construction, 6; used in masonry 
construction, 367 Measuring and mapping land, 
222 Measuring water for irrigation, 250 
Mechanical terms, 152 

Metal, Drill work on, 291; parts of harness, 21; 
patterns for casting, 292; tapping and threading, 
292 Metal work, Sheet, 292 Metal working, 290 
Methods of irrigating, 247; of listing, 91 Middle 
breaker plow, 74 Milk, 132; bottle cases, 139; 
bottle fillers and cappers, 133; bottle washers, 
143; cans for separating and shipping, 139; 
cooling tanks, 136; delivery baskets, 139; pails, 
140; pasteurizer. 139; samplers, 132; scales, 
140; sediment testers, 140; sterilizers, 142; 
stools, 141; strainers, 141; Milk testers, 
Babcock, 132 
Milkhouse, 437; arrangement of, 438; construction 
of, 438; equipment of, 438; location of, 437; size 
of, 437 Milking machines, 141, 389 Milk-room 
wash sinks, 143 Minneapolis or panel silo, 461 
Misfiring, 40 

Missouri poultry house, 423 
Mixing concrete, 277 Modern 
sleds, 12 Moldboard plows, 
72 

Mortar, Cement, 368; cement-and-lime, 368; 

lime, 367 Motor, electric, Size of, 
required, 202 Motor tractor, 70 
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Motor truck, 47; and tractor, combination, 47; best 
to buy, 48; care of the, 49; frequent inspection of, 
50; lubrication of, 50; points of a good, 46; position 
of power plant in, 46; shelter for, 50, 53; the ideal, 
43; what it can haul, 54; why it is displacing the 
horse, 44 Motor trucks and trailers on farm, 42 
Motor trucks, Types, sizes and cost of, 45 
Motorcycle, on the farm, 26; care of, 27 Mowers, 
97; bunchers on, 98; high clipping with, 98; vertical 
or plain lift for,. 98 

Nails, Estimating quantities of, 373; weight of, 
needed per 1,000 feet of lumber, 372 Natural gas 
for the farmhouse, 347 Nests in poultry house, 422 
Number of acres drained by open ditches, 234,235 

One level for rooms on floor of farmhouse, 336 
One-horse drill, 95 One-story type of barn, 378 
Open ditches, 233 

Open-front ventilation of poultry house, 421 
Orchard and garden, Location of, 320 Orchard 
harrows, 80 Orchard irrigation, 247 Orchard, 
Laying out the, 227 Orchard spraying equipment 
and outfits, 146, 147 

Outlet ditches, 234 Overheating automobile engine, 

38 Oversize tires, 40 

Owners and operators of tractors, 61 

Packer, Subsurface, 82 Packing and keeping the ice, 
448 Packing stores in cold storage, 452 Pails, Milk, 
140 

Painting a buggy, 18; concrete surfaces, 282; 

wagon, 10 Paints and painting, 295 
Parallelogram, Computing area of, 229 
Partitions in poultry house, 423 Pasteurizer, 
139 Patterns for easting metal,. 292 Pea and 
bean attachment of planter, 90 Pea and bean 
threshers, 111 Peanut attachment for 
planters, 91 Pebble-dash concrete surfaces, 
282 Pebbles, 274 Phaeton, 15 Picker, Corn, 
106 Pickers, Cotton, 107 Pit silo, 461 
Pivot-frame and pivot-axle cultivators, 82 Plank 
construction of barn, 375 Plank-truss construction 
of barn, 377 Planning the drainage system, 239; the 
farmstead layout, 306 Planter, 89; clutch on, 89; 
fertilizer attachments to, 90; pea and bean 
attachment to, 90; peanut attachment for, 91; 
potato, how it works, 92; round-hole versus edge- 
selection plate for, 88; testing the, 89 



Planters, 88; and transplanters for garden, 126; 

cotton, 90; potato, 92; single-row, 90 
Plant-setting machines for garden, 127 
Plastering lath, 571 

Plow, 72; classifications, 72; construction of, 73; 

middle breaker, 74; scouring, 73; subsoil, 76; 

sulky and gang, adjustments, 77; walking, 73 
Plowing, Correct engine, 78; tractor for, 63 Plows, 

72; construction of frame riding, 74; disc, 76; 

gang, 75; moldboard, 72; reversible or hillside, 

75; sizes and types of, to use, 76; small 

moldboard, 74; sulky, 74; tractor gang, 75 Plumb 

line, 224 

Plumbing, 354; fixtures, 355; pipe, 356; re- 
quirements, 356; soil fixtures] in, 354; soil pipe 
in, 354; soil stack in, 354; systems of, 355; terms 
in, 354; trap in, 354; vent pipe in, 355; vent 
stock in, 355; waste fixtures in, 355; waste pipe 
in, 355; waste stack in, 355 

Plunger pumps, 163 

Pneumatic system for water supply of farmhouse, 
352 "Pocketing" the air in icehouse, 448 Points of 
a good car, 3 1 Points of a good truck, 46 Pole saw, 
122 Portable saw rig, 122 Portable sprinkler 
systems, 257 Portla'nd cement, 273 Position of 
power plant, 46 Posts, Concrete, 286 Potato digger, 
Riding, 107; walking, 107 Potato planter, how it 
works, 92; single- and two-row, 92 Poultry 
buildings, Farm, 418; for special purposes, 426; 
incubator cellar in, 426 Poultry house, 3 10; cloth- 
front type of, 425; colony, 427; comfort essential 
to, 418; convenient location essential to, 418; 
droppings platform in, 422; essentials of a, 418; 
floors of, 422; height of, 420; interior arrangement 
of, 422; height in, 420, 424; long, 428; materials 
of, 424; Missouri, 423, 424; nests in, 422; open- 
front ventilation of, 421; partitions in, 423; 
roosting closets in, 423; roosts in, 422; sheet-roof, 
bill of materials for, 425; size of, 420; tight walls 
necessary to, 421; ventilation of, 420, 424; water 
stands in, 423; width of, 420 Poultry houses, Cost 
of, 426; types of, 423 Power and power machinery 
on farm, 152 Power corn shelters, 112 Power 
dental float for horses, 394 Power for hay press, 
115 Power hoist for hay in barn, 386 Power 
machinery, 162; care of, 164; on farm, 159; real 
value of, 159 Power of men and animals, Machines 
for increasing, 1 54 Power on the farm, 151 Power 
transmision on binder, 100 Power, water, on the 
farm, 173 Power, what it is, 153 
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btetfnfifB^kedsy^QO Practical 
tibfrts iff httgffidii, 1 249 Practical farm 
drainage, 232 Practical farm irrigation, 246 
Practical farm surveying, 222 Practical problems 
for the farmer, 227 Preparing sidehills for 
irrigation, 247 Press drills, 95 
Prices, weights, and cost of tile laying, 253 
Principles in selecting style of house, 323 
Principles of farm blasting, 299 Principles of 
irrigation practice, 246 Principles of tile drainage, 
236 Privies for farmhouses, 357 Problems in 
choosing farmhouse site, 315 Problems in using a 
level, 230 Profile leveling, 230 Profits from 
drainage, 245 Proportional cost of farmhouse, 322 
Protecting finished concrete work, 281 Protection 
against fire, 365 Pulleys, 158 
Pump for overhead irrigation, 255 Pumping 
irrigation water, 248 Pumping the water supply by 
electricity, 200 Pumps, 163; centrifugal, 164; for 
wells for farmhouse, 351; plunger, 163; rotary, 
164; spray, 145 Putting the tractor to work, 62 

Quality of concrete aggregates, 275 Quantity of 
water required for making concrete, 278; for 
irrigation, 249 

Radiators in hot-water heating, 343 Rake, Dump, 
98; side-delivery, 99; sweep, 99 Rakes for the 
garden, 130 Ram, Hydraulic, 176, 351 Range, 
Electric, 202 Range poles in surveying, 223 
Ratproofing a granary, 433 Reach of buggy, 17; of 
wagon, 9 Reaper or self-rake, 1 02 Rear axles of 
automobile, 36 Reasons for using a tractor, 55 
Recleaning shelled corn, 113 Records, Drainage, 
243 Rectangles, Computing area of, 229 
Refrigerating tank in cold-storage houses, 45 1 
Refrigeration, Artificial, 451; by electricity, 201' 
Regulating fineness in grinding mill, 120 
Reinforcing concrete, 282 Repair shop in 
implement shed, 436 Repair work on farm, 
General, 289 Repairing cast iron, 290; floors and 
foundations, 295 Repairs to machinery, 161 
Requirements of good farm buildings, 361; 

of implement sheds, 434 Reservoir 
storage in irrigation, 252 Residence, 
Farm, 310 

Reversible disc harrows, 79; (or hillside) plows, 
75 Riding potato digger, 107 



Road, Base of, 269; drainage of, 245; foundation 
of, 269; how to choose kind of, 262; subgrade of, 
269; Telford, 270; wearing surface of, 269 Road 
making, Bitumen in, 271; sprinkling method in, 
271 Road work with dynamite, 304 Roadbed and 
side ditches kept clean, 272 Roads, Building and 
care of farm, 262; chert, 267; construction of, 265; 
drags for, 271; drainage of, 263; earth, 265; earth- 
and-oil, 271; foundations for, 266; gravel, 267; 
high grade, 269; location of, 264; maintenance of, 
271; rock, 268; sand-clay, 266; sand-straw, 265; 
shell, 267; slate, 267; surface drains for, 263; 
underdrains for, 264 
Rock roads, 268 Rockaway carriage, 15 
Rollers and packers, Hand, 80; corrugated, 81 
Rolling ahead of corn planter, 81; spring- sown 

grain, 81; winter wheat and other grain, 81 
Roof of granary, 433; of hay barn, 430; of 
icehouse, 448; of implement shed, 437 Roofing, 
Grooved, 370 Roosting closets in poultry hou%, 
423 Roosts in poultry house, 422 Rotary pumps, 
164 Roughage cutters, 121 Rubbed concrete 
surfaces, 281 Rust and weathering of farm 
implements, 216 

Safety in barn, 401 Sand, 274, 367 Sand-clay 
roads, 266 Sand-straw roads, 265 Sanitation in 
barn, 401 

Saving shelled corn in husker and shredder, 
119 

Saw, Pole, 122 Saw rig, Portable, 122 Saws, Wood, 
122 Scales, Milk, 140 

Screening materials for concrete, 274 Seat, Buggy, 
17 

Seating arrangement in automobiles, 35 Secret of 
keeping ice, 445 Seed drills for garden, 126 Seed 
sowers for small plots, 127 Seeders, Broadcast, 96; 
end-gate, 96 Selecting a buggy or carriage, 19; a 
farmhouse site, 315 Self-feeder for corn husker and 
shredder, 118; 

for corn sheller, 112 Separation in corn sheller, 
113 Separators, Centrifugal cream, 134; grain, 108 
Septic tanks for farmhouse, 358 Serviceability of 
barn, .402 Setting up forms for concrete, 280 
Setting up the level in surveying, 225 Sewage 
disposal, 356; by bacterial action, 358; 

in farmhouse, 356 Sewage, from creamery, 359, 
360 Shafts and poles, Buggy, 17 
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Shaker rack of corn busker and shredder 119 Shale 
roads, 267 ^ n 
Shape of granary, 432; of silo, 455 Shed, Good 
machine, 218 Shed, Implement, 434; doors of, 
437; framing of, 437; interior arrangement of, 
436; location of, 434; materials for, 435; repair 
shop in, 436; requirements of, 434; roof of, 437; 
size of, 435 

Sheep, Fattening shed for, 411; housing of, 410 

Sheep barn, General, 410 

Sheep-docking irons, 395 

Sheep-shearing machines, 393 

Sheet-metal work, 292 

Shell roads, 267 

Shellers, Corn, 112 

Shelter for farm implements, 218; for motor truck, 
50 Ship-lap barn siding, 370 Shop, The farm, 219 
Shovel versus surface cultivators, 84 Shredder head 
of corn busker and shredder, 1 1 8 
Shredders, Corn, 117 Shrinkage of timber, 371 
Side-delivery rake, 99 Side walls of icehouse, 447 
Siding, Types of, 370 

Silage cutters, 116; care of, 117; cutting shock corn 
with, 117; knives on, 116 Silage, Weights of, at 
different depths, 466, 467 
Sill-basin, 244 

Silo, Best crops for the, 465; care and use of tbe, 
462; care in emptying the, 464; care in filling tbe, 
463; construction of the, 455, 456; corn for the, 
465; cowpeas for the, 466; how and why it pays to 
use a, 453, 454; Kafir for the, 466; shape of the, 
455; size and capacity of tbe, 455; sorghum for the, 
466; the concrete, 458; the concrete- block, 459; the 
Gurler, 460; the hollow- tile, 459; the Minneapolis 
or panel, 461; the pit, 461; the solid concrete or 
monolithic, 458; the wooden, 456; the wooden- 
hoop, 457; the wooden-stave, 456 Silos, Kinds of, 
and their construction,456,460 Simplicity of 
automobile, 30 Single and duplex grinding plates, 
120 Single- and two-row potato planters, 92 Single- 
row planters, 90 Siphon, The, 178,179 Site for farm 
buildings, 309 Size and capacity of icehouse, 445; 
of silo, 455 Size and type of tractor to buy, 68 Size 
of farm that can use a tractor, 60; of gas engine 
required for different tasks, 213; of granary, 432; of 
hay barn, 430; of implement sheds, 435; of 
milkhouse, 437; of pipes important in hot-air 
heating, 341; of poultry house, 420; of drainage tile, 
236; of tractor, 69 Sizes and types of plows to use, 
76 Sizes of main pipe for overhead irrigation, 257; 
of pipe for nozzle lines in overhead irrigation, 257 



Slap-dash concrete surfaces, 282 Slate roads, 267 
Sleds, Modern, 12 

Small hand tools for garden work, 131 Small 
moldboard plows, 74 Small-grain harvesters, 100; 
header, 102 Snapping rolls of corn busker and 
shredder, 
118 

Soil, Bearing power of, 367; machines for tilling 
the, 72 Soil conditions for farm buildings, 308 
Solid or monolithic silo, 458 Sorel stone flooring, 
295, 296 Sorghum for the silo, 466 Source of water 
supply for irrigation, 249 Sources of electric 
current for gas engines, 213 Spacing and depth of 
tile, 236 Spade and spading fork for garden, 130 
Special-purpose barns, 396 Spray or overhead 
irrigation, 254 Sprayers, 145; hand-power, 146, 
149; power- driven, 145 Spraying crops, Machines 
for, 144 Spraying, Dry, 150 
Spraying equipment for field crops, 148; 

for small fruits and field crops, 148 Spraying 
machine, Accessibility of parts of, 145; 
convenience of, 145; good pressure necessary in, 
145; reliability of, 144; repairing a, 145; requisites 
of, 144 Spraying necessary to success, 144 
Spraying, Outfits for orchard, 146, 147 Springs, 
Automobile, 35; buggy, 17 Springs as water source 
for farmhouse, 349 Spring-tooth harrows, 78 
Sprinkler systems, Portable, 257 Sprinkling method 
in road making, 271 Stackers and blowers on grain 
separator, 109 Stairways in farmhouse, 333 Stallion 
and mare barn, 413 Stalls, Size of, for cows, 389; 
for horses, 413; 

steel, 388 Stanchions, 388 Standardizing the 
drill, 94 Starting troubles of automobile engine, 38 
Stay-bracing the barn, 376 Steam engine, 180, 183; 
starting and stopping the, 1 87 
Steam-heating systems for farmhouse, 341 Steam- 
plant troubles, 187 Steel silo, 461 
Steering gear, Automobile, 35 Steps, Concrete, 288 
Sterilizers, Milk, 142 Stock, Watering, 383 Stone, 
Broken, 274 

Stone construction for farmhouse, 330; masonry, 
368 Stone-boat, 6 Stools, Milk, 141 Stopping leaks 
in concrete, 296 Storage and work buildings, 429 
Storage facilities of barn, 403 Storage of water, 
169; without ice, 451; places for farm implements, 
218 Stoves for heating farmhouse, 340 
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Strainers, Milk, 141 

Straw conveyors and racks on grain separator, 
109 

Strength of an automobile, 30; of a wagon, 7 

Stucco construction for farmhouse, 330 

Stump blasting, 301 

Styles of furrow openers, 93 

Subgrade of road, 269 

Subsoil blasting, 303 

Subsoil plow, 76 

Subsurface packer, 82 

Sulky and gang-plow adjustments, 77 

Sulky plows, 74 

Sulky, Trotting, 1 5 

Surface cultivator, 83 

Surface drainage, 233 

Surface drains for roads, 263 

Surrey, 15 

Surveying chain, Errors made with, 224 
Surveying, Practical farm, 222; bubble tube in, 
225; carpenter's level for, 225; chain and tape in, 
223; compass for, 224; instruments used in, 222; 
level rods for, 225; marking or chaining pins in, 
223; plumb line in, 224; range or flag poles in, 
223; tapes in, 223; the farm layout, 228; transit 
in, 226; using chain or tape in, 227; water level 
in, 226 Surveys, land, Systems of, 226 
Suspension, Three-point, 40 Sweat pads, 23 
Sweep rake, 99 

Sweep-power grinding mill, 119 Swine house, 
community, Advantages of, 404; community, 
disadvantages of, 405; community versus 
movable, 404; halfmonitor, 405; Iowa community 
sunlight, 405; modified community gable-roof, 
405; movable, 406; round, 405; shed-roof, 405 
Swine, Housing of, 403 Systems of land surveys, 
226 



Tables of concrete mixtures, 277 

Tailings auger on grain separator, 109 

Tamping dynamite, 298 

Tandem disc harrows, 79 

Tanks, Concrete, 285 

Tanks, Windmill, 169 

Tapes in surveying, 223 

Tapping and threading metal, 292 

Tapping the ice, 446 

Tedders, Hay, 99 

Teeth nippers for livestock, 395 

Telford road, 270 

Temperature maintained in cold-storage houses, 
451 Terraces, Drainage, 233 Testers, Milk 
sediment, 140 Testing the plants, 89 
Things to remember in planning farmhouse, 331 
Three- and four-plow tractors, 69 Threshers, Pea 
and bean, 111 Threshing crops, Machines for, 97 
Ties and spacers for concrete, 280 Tight walls 
necessary in poultry house, 421 



Tile, Blinding the, 240; cost and weight of, 240, 
243; cost of excavating and laying, 243; digging 
the ditch for, 239; drainage, 236; drains, care of, 
240; kinds of, 243; laying, 239; size of, 236; 
spacing and depth of, 236 Tilting or sliding frame 
for wood saws, 122 Timber, 371 ; shrinkage of, 
371 Time of mixing concrete, 278 Timer, 40 
Tires, 7; automobile, 35, 37 Toaster, Electric, 202 
Tongue trucks, Harrow, 80 Tongues, 9, 40 
Tooled concrete surfaces, 282 Tools, A few don'ts 
about, 290; edged, should be kept sharp, 131; 
for farm repair work, 289; for fining the soil and 
preparing the seedbed, 124; for working in 
wood, 289; for working the ground, 123; for 
working with metals, 290; hand, 123; required 
for concrete, 276; required for ice harvesting, 
447; use of, 290 Top, Buggy, 1 8 
Topographic conditions and farm buildings, 307 
Traction members, 70 

Tractor, 55; advantage of, over horse, 58; and 
better farming, 55; and farm labor, 56; and 
larger farms, 57; and the horse, 57; and the 
horse-raising industry, 58, 59; belt work with, 
67; conditions that make the, practical and 
economical, 59; cultivating with, 66; disc 
harrows, 80; field uses for, 64; fitting and 
seeding with, 64; for plowing, 63; gang plows, 
75; getting results with, 67; grain harvesting 
with, 66; haying with, 65; management, 67; 
"man behind" the, 67, motor, 70; must be 
properly cared for, 68; number of wheels on, 70; 
putting the, to work, 62; reasons for the, 55; size 
and type of, to buy, 68, 70; size of, 69; size of 
farm for, 60 Tractors, Owners and operators of, 
61; three- and four-plow, 63', types of, 70 
Trailers, What they are and how to use them, 53 
Transit in surveying, 226 Transmission, 32; gear of 
windmill, 169; of power in automobile, 32; 
planetary. 41; selective, 41 Transplanters, 91 
Trapezoid, Computing area of, 229 Tread, 
Automobile, 41 Treadmill, What it is, 158 Trees 
about farmhouse, 321 Trees, Dynamiting soil 
before planting, 302 Triangles, Computing area of, 
229 Troughs, Concrete, 285 Truck, Choosing a, 43 
Two-row cultivator, 82 Two-stroke-cycle engines, 
210 Type of farming affects farm buildings, 308; 
of farming for tractor, 60; of tractor to buy, 70 
Types and parts of internal-combustion engines, 
210; and sizes of trucks, 45; and sizes 
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of wagons, 11; of cold-storage houses, 451; of 
pleasure vehicles, 15; of poultry houses, 423; of 
sprayers, 145; of tractors, 70; of trucks and their 
cost, 45 

Underdrainage, 236; history of, 236; of icehouse, 
447 Underdrains for roads, 264 Universal joint, 41 
Unnecessary use of vehicles means expense, 29 
Use and care of farm harness, 20 
Use clean materials for concrete, 275 
Use of the forge, 291; of tools, 290 
Use porches on farmhouse, 332 
Using chain or tape, 227 

Vacuum- vapor system of heating farmhouse. 342 
Value of grading seed corn, 88 Valve action of gas 
engines, 213 Valves, Engine, 211 Varnish on buggy, 
Care of, 19 Veering devices for windmill, 168 
Vehicles, Horse-drawn pleasure, 14; types of, 15; 
work, 5 

Ventilation, Abundant, for barn, 400; Howitt system 
of, 381; importance of proper flues in, 382; King 
system of, 381, 400; Massey system of, 381; of 
cold-storage houses, 451; of farm buildings, 380; of 
icehouse, 448; of poultry house, 420, 424; 
Rutherford system of, 381, 400; systems, 381 
Ventilation flues for braced-rafter barns, 377 
Vertical drains, 244 Vertical or plain-lift mower, 98 
Victoria (carriage), 15 Volt, 193 Voltage, 193 
Voltmeter, 193 

Wagon, 6; axle, 8; bolsters, 9; box, 9; brakes, 10; 
construction, materials for, 6; gears, 9; loading of, 
13; lock chains, 10; low-wheeled, 12; lubrication 
of, 11; painting the, 10; reach of, 9; springs, 10; 
strength of a, 7; tires, 7; tongues, 9; track, width of, 
10; underhung, 12; wheels, 6, 8 Wagons, 6; draft of, 
6; spring, 12; standardization of, 13; types and sizes 
of, 11 Walking plow, 73 Walking potato digger, 107 
Walks, Concrete, 284 Walls of hay barn, 430 Wash 
sinks, 143 Washers, Milk bottle, 143 Washing 
aggregates for concrete, 275 Washing and ironing 
by electricity, 200 Washing and scrubbing concrete 
surfaces, 
282 

Washroom for men in farmhouse, 336 Water, 174; 
quantity required for one horsepower, 174; siphon 
for, 178,179; storage of, 



169; storage of, for barn, 382; tanks, 169, 383; 
wheels, 174 Water and time required for overhead 
irrigation, amount of, 258 Water bowls, Automatic, 
for cattle, 384; 

gravity, for cattle, 384 Water flow, 173 Water 
gates in irrigation, 252 Water level in surveying, 
226 Water power, 173; "head" in, 173; plants, cost 
of, 175 Water pressure in overhead irrigation, 255 
Water supply, 349; for farmhouse, 349; 

required for one gallon per minute, 1 77 Water 
systems for the barn, 382 Watering stock, 383 
Waterproofing concrete surfaces, 282 Watt, 193 
Wearing surface of road, 269 Weeders, 84; and 
weeding machines for garden, 127 Weight of 
automobile, 29; of farm products per cubic foot, 
374; of silage in silo at different depths, 467 
Wells, 350; as water supply for farmhouse, 350; 
drainage, 244; relief, or collecting basins, 244 
Wetting or oiling forms for concrete, 280 What a 
truck can haul, 54 What trailers are and how to use 
them, 53 Wheat, winter, Rolling, 81 
Wheelbearings, 7 Wheel of windmill, 168 
Wheelbase, 41; automobile, 35 Wheels, 8; buggy, 
16; care of, 11; wagon, height of, 6; water, 174 
Where concrete reinforcing is necessary, 

283 

Whey tank and its care, 442 

Why motor truck is displacing horse, 44 

Width of poultry house, 420 

Width of wagon track, 10 

Wind velocities, 168 

Windmill, 167; automatic regulating device for, 
169; care of the, 172; cost of, 171; desirable 
features of, 170; modern, 168; old-type, 168; 
protection in winter, 171; transmission gear of, 
169; veering devices in, 168; wheel, 168 
Windmills, 167; advantages of, 167; homemade, 
172 

Windows and outside doors of farmhouse, 337 

Wing dams in irrigation, 25 1 

Wood construction of farmhouse, 328 

Wood saws, 122; design of, 122; electric, 201; 

tilting or sliding frame, 122 Wooden-hoop and 
wooden-stave silos, 456, . 457 

Work is done only by expending energy, 152 
Yarding essential in poultry raising, 419 
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Acetylene generators, 347, 348 Acid bottle and 
pipette, Combined, 1 32 Acme harrow, 79 
Auger, Soil, for placing dynamite, 304 
Automobile chassis, Light, 39 Automobile drive, 
Types of, 32 Automobile electric starting and 
lighting system, 3G 

Automobile engine, Four-cylinder, 29, 30 
Automobile engine, Six-cylinder, 28 Automobile 
feed system, Typical vacuum, 35 Automobile rear 
axle, 31' 

Automobile touring car, Top view, 41 

Automobile useful on farm, 38 

Automobile, Wagon hitched to, 45 

Ax, Grinding by hand and electricity, 193 

Axle, Automobile rear, 31 

Axle, carriage, Dust-proof, 17 

Axle of I-beam construction, 6 

Axle reinforcement, 6 

Axle roller bearing, Parts of, 7 

Axles, Three types of skeins for wagon, 9 

Bagging elevator for power-driven mill, 120 

Baler, engine-driven hay, 1 1 5 

Baler, hay, Driving equipment of power, 116 

Baler, hay, horse-driven, 115 

Barn, Bank, 417 

Barn, Bank, End framing of, 362 Barn, 

Combination horse and dairy, 414 Barn, dairy, 

Section of, 407 Barn, Detail of end of, 369 Barn, 

End framing of, 367, 375 Barn, Feeding, for beef 

cattle, 410 Barn foundation, Laying out, 228 Barn 

framing, Details of heavy timber, 366 Barn 

framing, Intermediate type of, 365 Barn, General 

dairy, Floor plan of, 407 Barn, General-purpose, 

for beef cattle, Plan of, 409 

Barn, Hay, Common type of, 430 

Barn, Hay, Section of, 430, 431 

Barn, Plank-truss, Section of, 376 

Barn, Plank-truss, Side elevation of, 376 

Barn, Round, Plan of, 417 

Barn, Section of, showing mow space, 368 

Barn, Sheep, Plan of, 41 1 

Barn, Single-story dairy-cattle, 378 

Barn, Stallion and mare, Plan of, 412 

Barn window, construction, 381 

Barns, Combination dairy and storage, 380 

Barrel, Wheeled slop, 394 

Basin, Combined silt and inspection basin, 244 

Bathroom, Modern, 360 

Battery and magneto connection, 209 

Bean and pea thresher. Ill 

Bearings of different kinds, 165 

Belt, Lacing a, 161 

Binder, Corn, 106 

Binder left in field, 216 

Bits, Types of, 21 

Blasting a ditch, Diagram of, 302 • 
Boulder, Before and after dynamited, 302 . 
Boulder, Three ways to blast, 301 Bowline knot, 
297 



Brake levers, Three types of, 10 Brake, prony, 
One form of, 1 86 Brakes, Wagon, 1 Bridge, 
Dangerous and unsightly, 263 Brooder house, 
Good farm, 420 Brooding system, Modern 
hot-water, 427 Buggy, 17 
Building placed north and south receives most 
sunlight, 400 Bull pens, Elevation and plan of, 408 
Buncher and tier, Vegetable, 1 30 Bungalow type 
of farmhouse, 325, 326 Burglar alarm on poultry 
ho use, Electric, 428 Butter lost in separating milk, 
133 Butter worker, Simple farm, 133 

Cans, Milk, 132 Carriage body, Piano-box, 18 
Carriage couplers, Two types of, 1 8 Carriage 
shaft, Braced, 18 Cart, Plantation or dump, 11 
Cattle, beef, Plan of feeding bam for, 410 Cattle, 
Feeding bunk for, 402 Cattle-feeding bunk, 
Sheltered, 453 Cattle, Individual drinking bowls 
for, 384 Cellar, cold-storage, Iceless, 451 Cellar, 
Frostproof root, 273 Cellar plan of prize 
farmhouse, 336 Cellar, potato, Earth-covered, 452 
Cellar, Root and fruit, Concrete, 288 Cement 
sidewalk construction, Details of, 274 Chariot, 
Early French state, 14 Chassis, Automobile, 39 
Checking, Diagram of good corn hill, 90 Cheese, 
Apparatus for pressing, 143 Cheese molds, Two 
types of, 135 Churn, Glass, for kitchen use, 135 
Churn ran by electric motor, 20 1 Churn, Steel, 
barrel, 135 Churn, Stoneware, 135 Cistern with 
partition filter, 350 Coach, George Washington's 
private, 14 Coach, President Lincoln's state, 14 
Cold-storage cellar, Iceless, 451 Cold-storage 
house and icehouse, Combined, 449 
Cold-storage house, Cross-section of, 450 Collars, 
Types of horse, 22 Colonial farmhouse, Dutch, 
320 Colonial farmhouse, New England, 319 
Colony poultry house, Simple, 425 Combined disc 
and cutaway harrow, 80 Compass readings and 
what they mean, 224 Concrete beam showing 
effects of strain, 283 Concrete-block icehouse, 445 
Concrete-block silo, 460 Concrete feeding floor, 
Leveling, 275 Concrete, fence-post, Forms for, 
285 Concrete foundations, Double forms for, 284 
Concrete hotbed, 288 Concrete manure pit, 286 
Concrete mixer, Engine-driven, 278 Concrete 
mixing floor, 277 Concrete retaining walls, Forms 
for, 280 Concrete root and fruit cellar, 288 



Concrete, Screening sand for, 277 Concrete silo, 
Reinforcing rods in, 459 Concrete silo, Solid, 459 
Concrete steps, 288 Concrete work, Tools for, 276 
Corn binder, Skeleton side view of, 106 Corn crib 
and granary, Combined, 433 Corn crib, Hollow-tile, 
432 Corn crib, Well-built slat type of, 429 Corn 
husker and shredder, Husking rolls in, 1 1 8 Corn 
husker and shredder, Section of, 118 Corn listing, 
Plan for tractor, 69 Corn planter, Hand, 127 Corn 
sheller, Hand-power, 112 Corn sheller, Power- 
driven, 113 Corn shredder, 117 Corn stalks, 
Burning, 455 Corn stalks, Hauling, in the snow, 455 
Cotton planter, Single-row riding, 91 Coupling, 

trucks, Device for, 54 Cow stall and metal 
stanchion, 388 Cream separator bowl, Section of, 
1 34 Cream separator, Hollow bowl of, 1 34 Cream 
separator, Interior of disc type of, 1 34 Creamery, 
Floor plan of, 441 Crops, Tractor used in 
harvesting, 56 Cultivator, One-horse, 82 Cultivator, 
One-horse adjustable, 128 Cultivator, Riding, with 
smoothing attachments, 84 

Cultivator, Steel-frame, disc, riding, 83 Cultivator, 
Two-row, riding, 83 Cultivator, Two-row, tractor, 
59 Culvert, Dilapidated and dangerous, 264 Culvert 
easy and cheap to build, 263 Cutter and feed 
grinder, Combined, 120 Cutter, Complete, ensilage, 
116 Cutter, Rotary feed, 121 Cutter, Simplest type 
of hand-feed, 121 

Dairy house, Floor plan of, 440 Dairy products, 
Scale, for use in testing, 140 Dairy wash sink with 
bottle brush, 143 Dam, Canvas, in place, 252 Dam, 
Rough stone, 176 Dam, Stone, in road ditch, 264 
Dams, Wing, for tapping a large stream, 25 1 Deep- 
tilling machine of double-disc type, 76 Digger, 
Potato, with gatherer, 107 Ditch, Blasting a, 302 
Ditch, Bringing, to grade by line and gauge rod, 
239 

Ditch drainage, Cross section of, 233 
Ditch drop, Small wooden, 252 . 
Ditch drop under road, 253 Ditch, Filling, with 
plow, 243 Ditch, irrigation, Using the scraper in 
making an,246 Ditch, outlet, Large, 234 Ditch, 
Surface, combined with underdrain, 233 Ditch, 
Surface outlet, dug by dynamite, 302 Ditching 
machine, Gasoline-driven, caterpil- lar-tread, 162 
Ditching plow for stiff soil, 240 Dog power, Home 
made, 159 Drag, Plank for road, 272 Drag, Split- 
log road, 272 Drag, Terrace, used in hillside 
irrigation, 247 Drain, Elevation of outlet, 237 



Drain outlet based on high-water level, 237 Drain 
outlet, Concrete bulkhead of, 237 Drain, Types of, 
236 Drain, Vertical, as outlet for lateral, 244 
Drainage stimulates deep root-development, 232 
Drainage system, Map of, 238 Drainage, Tile, 
Systems of, 238 Drainage well, Stone, 245 
Drainage well, Sunken, 245 Drainage well to bring 
water from below, 245 Drainage work, Hand tools 
for, 240 Draining bottom land, Economical method 
of, 239 

Drains, Joining, main and lateral, 240 
Drains, Types of, 236 

Drill, Hand-, for boring pipe in overhead irrigation, 
258 Drill, Press, 95 Drill, Single-disc, grain, 93 
Drill, Smallest type of seed, 127 Drills, seed, 
Tractor hitch for, 64 Drinking bowls for cattle, 
Individual, 384 » Dump cart, Plantation or, 11 
Dynamite a boulder, Three ways to, 301 Dynamite, 
Box for carrying, 299 Dynamite cartridge with cap, 
300 Dynamite charge, Properly tamped, 298 
Dynamite, Ditch dug by, 302 Dynamite electric 
blasting cap, 300 Dynamite fuse and caps, 299 
Dynamite placed under stump, 300 Dynamite, Soil 
auger for placing, 304 Dynamite, Stream 
straightened by, 302 Dynamite, Two ways of 
distributing, under tap-rooted stump, 301 
Dynamite, under stump, Making hole for, 301 
Dynamited boulder, before and after explosion, 302 
Dynamiting a ditch, 302 Dynamiting before tree 
planting, 303 

Electric lamps for farm lighting, 199, 200 Electric 
lantern, 198 

Electric lighting plant for farmhouse and barns, 196 
Electric motor for churn, 201 Electric motor for 
sewing machine, 192 Electric power plant run by 
water, 194 Electric soldering iron, 201 Electric 
starting and lighting system, Automobile, 36 
Electric washing machine, 191, 201 Electrically 
heated incubator, 195 Electricity in the home, 188 
Elevator, Bagging, for power-driven mill, 120 
Engine, Four-cylinder, automobile, 29, 30 Engine, 
Gas, cylinder, of, 204, 205 Engine, Gas, How a 2- 
cycle, works, 211 Engine, Gas, piston, 205 Engine, 
gas, Valve troubles in, 211 Engine, gas, Wiring 
plans for, 206 Engine, gas, Workings of a 4-cycle, 
210 Engine, kerosene, Horizontal, 213 Engine, Six- 
cylinder, automobile, 28 Engine, Stationary, gas, 
203 Engine, Stationary, on truck, 215 Engine, 
Stationary, with governor, 212 Engine, Steam, 
cylinder and valve of, 1 84 
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Engine. Steam, governor, 185 Engine, steam, 
Measuring horsepower of, 185 Engine, steam, 
Prony brake on, 186 Engine, steam, Section of 
horizontal, 1 80 Engine, Steam, valve and ports, 

184 Engine, Tractor as stationary, 56 Engine, 
Valves of gas, 212 Engine, Vertical oil, of hotball 
type, 214 Ensilage cutter, Complete, 116 

Farm, Automobile useful on large, 38 Farm 
brooder house, Good, 426 Farm garage, Plans of, 
436 Farm garage, Substantial, fireproof, 273 Farm 
lighting, Incandescent lamps for, 199 Farm, Map 
of a, 229 Farm roads, Tractor caring for, 57 Farm 
truck, Heavy, with chain drive, 46 Farm wagon, 
Typical heavy, 4 Farm water supply from, 
pneumatic pressure tank, 352 Farmer sowing seed, 
71 

Farmhouse and barns, Electric lighting plant for, 
196 

Farmhouse breakfast porch, 333 Farmhouse, 
Bungalow style of, 325 Farmhouse, Cellar plan of 
prize, 336 Farmhouse, Dutch Colonial, 320 
Farmhouse, Fireplace in, 339 Farmhouse, Half- 
timber, on stone foundation, 324 
Farmhouse, Field stone with wood trim, 321 
Farmhouse, First floor plan of, first prize, 329 
Farmhouse, Second-floor plan of, first prize, 330 
Farmhouse for southern conditions, 322 
Farmhouse kitchen after reconstruction, 335 
Farmhouse kitchen before reconstruction, 334 
Farmhouse, New England Colonial, 319 
Farmhouse on piers, 327 Farmhouse, Plan of 
bungalow type of, 326 Farmhouse, Plumbing outfit 
for, 354 Farmhouse, Section of, showing hot-air 
system, 341 Farmhouse sheltered by trees, 315 
Farmhouse, Spanish mission type of, 323 
Farmhouse, Stone, 316 Farmhouse too closely 
shaded, 317 Farmhouse, Trees around, 308 
Farmhouse, Unadorned, 318 Farmhouse, 
Unattractive view from, 310 Farmhouse with 
plenty of porches, 332 Farmstead, Ideal 
arrangement of on large farm, 309 Farmstead, 
Poorly arranged, 307 Farmstead, Well-arranged, 
306 Farmstead with windbreak, 308 Feed cutter, 
Hand-operated, 121 Feed cutter, Rotary, 121 Feed 
grinder and roughage cutter, Combined, 120 
Feed mill, Section of power-driven, duplex, 119 
Feeding bank for cattle, High, 402 Feeding bunk 
for cattle, Sheltered, 453 Feeding floor, Leveling 
surface of concrete, 275 Feeding rack for sheep, 
395 Fence-post, Forms for concrete, 285 Fertilizer 
distributor, Wheelbarrow, 125 Field irrigated by 
lateral furrows, 25 1 Field measuring, Notebook 
record of, 223 



Filter in cistern, 350 

Filter, Concrete water, 350 

Fireplace in the farmhouse, 339 

Fireplace, Section of, 340 

Floor and chimney construction, Unsafe, 327 

Forge, Handy portable, 291 

Forks, hay, Types of, 386, 387 

Form for concrete foundation, Double,279,284 

Form for concrete retaining wall, 280 

Form for mortising concrete block, 281 

Form for concrete fence posts, 285 

Foundation, Laying out a bam, 228 

Furrow opener, Types of, 94 

Garage, Farm, Plans of, 436 Garage, Farm, 
Substantial fireproof, 273 Garden weeder with 
revolving teeth, 127 Gardener, market, Motor 
truck for, 42 Gas-engine cylinder, Diagram of, 204 
Gas-engine cylinder, Top -view of, 205 Gas- 
engine piston, 205 Gas-engine, Stationary, 203 
Gas-engine, Valve troubles in, 211 Gas-engine 
valves, End and side view of, 212 Gas-engine, 
Wiring plan of make-and-break ignition system of, 
206 Gas-engine, Working of, 2-cycle, 211 Gas- 
engine, Working of, 4-cycle, 210 Gas-engine, 
Worn seats and valves in, 211 Gasoline-driven 
ditching machine, 1 62 Gasoline lighting plant, 344 
Gasoline tank, Underground, 205 Grain drill, 
Press, 95 Grain drill, Single-disc, 93 Grain header, 
106 Grain reaper, 105 Grain seeder, End-gate, 96 
Grain seeder, Wheelbarrow, 96 Grain separator, 
Modern, 109,110 Granary and corn crib, 
Combined, 433 Granary with grain elevator, 389 
Grease cups, 1 64 

Grinder and roughage cutter, Combined, feed, 
120 

Grinder, feed, Section of power-driven duplex, 
119 

Grinding ax by electricity and by hand, 1 93 Gurler 
silo, 460, 461 

Halter, Safety, for mares, 401 Harness, Chain, for 
field work, 24 Harness, Double truck, 25 Harness, 
Extra heavy truck, with "Boston backers," 23 
Harness, Light, single, buggy, 24 Harness, Team, 
with back pad and strap, 22 Harness trace 
supporter, 20 Harness with parts named, 25 
Harrow, Acme, 79 

Harrow, Combined disc and cutaway, 80 

Harrow Extension for orchards, 80 

Harrow, Meeker smoothing, 124 

Harrow, Reversible riding disc, 84 

Harrow, Spike or peg-tooth, 79 

Harrow, Spike-tooth for scratching road, 262 

Harrow, Spring-tooth,-79 

Harrow, Tongueless disc, 80 

Harvester driven by small engine, 102 

Harvesting ice, Hand tools for, 446 

Hay baler, Engine-driven, 1 1 5 



Hay baler, Horse-power, 115 Hay baler, power, 
Driving equipment of, 116 Hay barn, Common type 
of, 430 Hay barn, Double-gambrel roof, Section of, 
43 1 Hay barn, Straight-pitch, braced-truss, Section 
of, 430 Hay carrier, 3S6 

Hay carrier and hoisting engine, 385 Hay 

fork, Grapple, 387 Hay forks, Types of 

harpoon, 386 Hay rake, Dump, 99 

Hay rake, Side-delivery, cylinder type, 99 Hay rake, 

Side-delivery, fork type, 100 Hay rake, Sweep, 101 

Hay slings, 388 Hay tedder, 100 Header, Grain, 106 

Heater, Hot-air, 341 

Hitches, Tractor, 60, 61, 62, 63, 64, 65, 66 Hoe, 
Heart-shaped, 130 Hoe, Scuffle, with runners, 131 
Hoe, Wheel, and seed drill, Complete, 125 Hoes, 
Wheel, Single and double, 128 Hoghouse, A-type 
of, 406 Hoghouse floor, Community, Section of, 
406 Hoghouse, Half monitor, Floor plan and section 
of, 405 

Hoghouse, Iowa community sunlight, 399, 405, 406 
Hoghouse, Iowa gable-roof movable, 403, 406 
Hoghouse, Modified gable, Floor plan and section 
of, 405 Hoghouse, Round community, Section of, 
405 Hoghouse, Shed-roof community, Plan and 
section of, 405 Hoghouse, Tepee type of individual, 
404 Hoghouse with double skylight, 404 Hog oilers, 
395 Home, Electricity in the, 189 Horse and dairy 
barn, Plan of combination, 414 Horse collars, 
Several types of, 22 Horse labor, Diagram showing 
how distributed on corn belt farm, 59 Horsepower 
versus tractor power, 59 Horse-sweep principle, 
Stump puller on, 154 Hotbed, Concrete, 287 Hot- 
water boiler in heating system, 343 Hot-water 
brooding system, 427 Hot-water heating system, 
Diagram of, 343 House, Cold-storage, Plans of, 450 
House, Dairy, Floor plan of large, 440 House on 
wheels, Scythian, 14 Husker and shredder, Section 
of corn, 1 1 8 Husking rolls in husker and shredder, 
118 Hydraulic ram and elevated storage tank, 255 
Hydraulic ram and outfit, 177 Hydraulic ram, 
Diagram .of, 178 Hydraulic ram, Head and drive 
pipe of, 179 Hydraulic ram supplying three tanks, 
177 Hydraulic ram worked by impure water, 178 

Ice crop, Harvesting the, 444 Ice harvesting, Hand 
tools for, 446 Ice plow, Horse-drawn, 446 Ice, 
"Plowing" the, 447 Ice, Removing snow from, 446 
Icehouse and cold-storage house for farm, 449 
Icehouse and cold-storage house, Combined, 449 
Icehouse, Concrete block, 445 



Icehouse, Modern, Section of, 448 Icehouse, Partly 
underground, 445 Implement shed and shop, 
Combined, 219 Implement shed, Plans of, 434, 435 
Implement shed, Poor, 218 Implement shed, 
Sensible, 218 Inclined plane and what it does, The, 
157 Incubator heated by electricity, 195 Injector, 
Steam engine, 1 82 Irrigation by flooding, 
Ricefieldlaid outfor, 248 Irrigation, Canvas dam in 
place for, 252 Irrigation ditch, Finishing, with A- 
shaped scraper, 247 Irrigation ditch, Making, with 
scraper, 246 Irrigation from flowing wells, 249 
Irrigation, Hillside or terrace, 251 Irrigation, 
Hillside, Terrace drag used in, 247 Irrigation level, 
248 

Irrigation, Leveling the surface for, 246 Irrigation 
methods, Diagrams of, 250 Irrigation,Overhead, 
Centrifugal pump for,255 "rrigation, Overhead, 
Double-acting pump for, 255 
Irrigation, Overhead, Driven wells for, 254 
Irrigation, Overhead, Handles for turning nozzle 
in, 257 Irrigation, Overhead, Hydraulic ram for, 
255 Irrigation, Overhead, Nozzle line system, 
fittings in, 256 Irrigation, Overhead, Three types of 
sprinklers, 257 

Irrigation, Overhead, Underground laterals for, 256 
Irrigation, Overhead, Water strainer for, 254 
Irrigation reservoir being constructed, 252 
Irrigation, Wooden division box for, 253 Irrigation, 
Wooden Watergate in, 253 

Kerosene engine, Horizontal, 213 Kitchen, 

Farmhouse, Poor, 334 Kitchen, Farmhouse, 

remodeled, 335 Kitchen waste disposal system, 

Simplest, 358 Knapsack sprayers, 148, 149 Knots, 

rope, Square and granny, 297 

Lamps, Incandescent, 200 

Land clearing, Pulley applied in, 158 

Land, Draining bottom, 239 

Land roller, Common metal, 81 

Lantern, Electric, 198 

Level, Carpenter's, for surveying, 225 

Level, Irrigation, 248 

Level, Construction of homemade water, 226 
Leveling device for farmer, 225 Leveling, 
Notebook record of, 231 Leveling, Process of 
profile, 230 Lever, The, How it works, 157 
Lighting plant, Gasoline, 344 Lighting systems, 
Acetylene, 347, 348 Lincoln's, President, state 
coach, 14 Lister, Riding, 92 Lister, Single-row 
walking, 91 Lister, Tractor hitch for 2-row, 64 
Livestock, Movable shelter for, 400 

Machine, Deep-tilling, 76 

Machine sheds, Simple roof framing for, 435 

Magneto, High-tension, 209 

Manure carrier, Modern, 392 

Manure carrier, Old-style, 392 
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Manure pit and liquid manure system, 391 Manure 
pit, Concrete, 286 Manure pit, Concrete 
covered, .'379 Mares, Safety halter for, 401 
Marker, Adjustable row, 320 Melon vines, 
Spraying, with doublenozzles, 145 Metal silos, 
Two types of, 4G1 Milk bottle filler, Hand, 133 M 
ilk cans for various purposes, 132 Milk, 
Containers for retailing, 139 Milk cooler and 
aerator, Combined, 136 Milk cooling tank, Joint 
construction in wooden, 136 Milk cooling tank, 

Wooden, 136 Milkhouse, Floor plan of, 438 
Milkhouse, Good, 438 Milkhouse, Plans of, 439 
Milkhouse, Poor, 438 Milk pails, Two types of, 
140 Milk pasteurizer, Power-driven, 139 Milk 
pasteurizer, Homemade, 135 Milk samplers, 132 
Milk sediment tester, Metal, 140 Milk sediment 
tester, Section of, 140 Milk sterilizers for house 
and farm, 142 Milk stools, Sanitary metal, 141 
Milk strainer, Three types of, 141 Milk testing, 
Acid bottle and pipette for, 132 Milker, Two-unit 
mechanical, 141 Milkers, Pulsating mechanism of, 
142 Missouri poultry house, 419, 432 Missouri 
poultry house, Cross section of, 424 Motor truck 

chassis, Heavy shaft-driven, 49 Motor truck 
chassis, medium weight, 47 Motor truck chassis 
on pleasure-car lines, 48 Motor truck fifth wheel 
for attaching trailers, 50 Motor truck for livestock 
breeders, 43 Motor truck trailer, Two-wheeled, 54 
Motor truck unevenly loaded, 44 Motor truck with 
chain drive, 46 Motor truck with convertible body, 
53 Motor trucks for market gardener, 42 
Motorcycle with sidecar, 27 Mower, Modern 
vertical lift, 98 

Nest-box construction in poultry house, 422 
Nozzle handles in overhead irrigation, 257 Nozzle 
line system for overhead irrigation, 256 Nozzle 
spray systems, Underground laterals and fittings 
for, 256 Nozzles must be kept in line in overhead 
irrigation, 261 Nozzles, Popular types of spraying, 
147 

Oil engine, Vertical, 214 Open front 
poultry house, 420 Orchard harrow 
extension, 80 Orchard terraced for 
irrigation, 251 

Packer, One form of soil, 81 Packer, 
Two forms of subsoil, 82 Pails, Milk, 
good, 140 Pasteurizer, Homemade, 135 
Pasteurizer, Power driven, 139 Pea and 
bean thresher, 111 rhaeton, 1 6 
Piers under farmhouse, 327- 
Pipe bender, 292 Pit silo, 462 



Pit silo, Apparatus for building and using, 464 Pit 
silo, Hoisting rig for digging, 463 Pit silos, and 
combined hoisting device, 466 Plank drag for 
road, 272 Plant setter, 127 Planter, Corn, Hand, 
127 Planter, Cotton, Single-row riding, 91 Planter, 
horse-drawn, Single-row walking, 90 Planter, 
Potato, Force-feed, 87 Planter, Potato, gravity- 
feed, 87 Planter, Testing the, 89 Plow, Ditching, 
for stiff soil, 240 Plow for breaking up road 
surface, 266 Plow, Horse-drawn, ice, 446 Plow, 
Modern, general-purpose moldboard, 73 Plow, 
Moldboard, Bottom view of, 74 Plow, One-horse 
reversible, 124 Plow, One-horse single-shovel, 82 
Plow properly adjusted, 217 Plow, Riding, 
Frameless lever-lift, 76 Plow, Sulky, Frame -hitch, 
foot-lever lift, 75 Plow, Sulky, furrow wheel 
varied, 217 Plow, Three-bottom tractor gang, 77 
Plow, Three-disc tractor, 78 Plowing, Diagram of 
tractor, 68 Plumbing outfit for farm, 354 Plumbing 
system, More elaborate, 355 . Plumbing system 
with water from hand pump, 355 Plumb-bob and 
line, A-frame with, 225 Potato cellar, Earth- 
covered, 452 Potato digger with gatherer, 107 
Potato planter, Force-feed type of, 87 Potato 
planter, Gravity-feed type of, 87 Poultry house, 
Colony, 425 Poultry house, Electric burglar alarm 
on, 428 Poultry house, Missouri, 419, 423 Poultry 
house, Missouri, Cross section of, 424 Poultry 
house nest box construction, 422 Poultry house, 
Open-front, 420 Poultry house roosts, 
Arrangement of, 42 1 Porch, Farmhouse breakfast, 
333 Power plant, Homemade, 159 Prairie 
schooner, 5 Press, Farm-made cheese, 143 Privy 
vault, Septic tank principles applied to, 357 
Pulley applied in land clearing, 158 Pulley 
combinations, Types of, 153 Pulley, Compound, 
158 Pulley, Simple, 158 Pump, Barrel spray, 147 
Pump, Centrifugal with electric motor, 255 Pump,' 
Double-acting displacement for irrigation, 255 
Pump, Force, with air dome, 163 Pump, Single- 
lift, 163 Pump, Sink, for water supply, 351 

Rake, Dump, 99 

Rake, Side-delivery, 99, 100 

Rake, Sweep, 101 

Ram, Hydraulic, and outfit, 177 

Ram, Hydraulic, Diagram of, 178 

Ram, Hydraulic, supplying three tanks, 177 

Ram, Hydraulic, worked by impure water, 178 

Reaper or self- rake, 105 

Reinforcing, of concrete, Vertical, 283 

Ricefield laid out for flooding, irrigation, 248 



Rk'ht angle, How to lay off, 227 Read, Cross 
section of, 267 Road drag, Plank, 272 Road drag, 
Split-log, 272 Road drainage tile washed bare, 265 
Road, How grade of, affects load, 265 Road, rock 
or gravel, Types of, 268, 269 Road, rock or gravel, 
Three steps in making, 267, 270 

Road, Scratching surface of, with spiked- tooth 
harrow, 262 Road surface, Implements for breaking 
up, 266 Roads, Good, pay their cost, 262 Roads, 
Graded earth, 266 Rockaway, 16 Roller bearing, 
165 Roller, Common metal land, 81 Roller, 
Subsoil, Two forms of, 82 Roof and chimney 
Construction, Unsafe, 328 Roof framing for 
machine sheds, Simple, 435 Roosts in poultry 
house, Arrangement of, 421 Root cellar, 
Frostproof, 273 Root development. Drainage and 
deep, 232 Rope's end, whipping a, 297 Roughage 
cutter and feed grinder, 120 Row marker, 
Adjustable, 126 Runabout, 17 

Sand, Screening, for concrete, 277 

Saw, Pole, 122 

Saw, Sliding-frame, 122 

Saw, Tilting-frame, 122 

Scales for testing dairy products, 140 

Scarifier for breaking up road surface, 266 

Screw works on inclined-plane principle, 157 

Scuffle hoe with runners, 131 

Seed drill, Smallest type of, 127 

Seeder, End-gate grain, 96 

Seeder, Wheelbarrow, 96 

Separating, Butter lost in, 133 

Separator bowl, Top view of, 134 

Separator, Cream, Section of bowl, 134 

Separator, Cream, Interior of disc, 1 34 

Separator, Modern, grain, 109, 110 

Septic tank, Single-chamber, Section of, 359 

Septic tank, Two-chamber, concrete, 360 

Septic tank, Two-chamber with siphon, 359 

Sewage disposal systems, 354, 356 

Sewage pipes, Traps in, 353 

Sewage system, with septic tank, 357 

Sewing machine with electric motor, 192 

Shay, One-horse, 14 

Shed and shop, Combined implement, 219 

Shed, Plans of implement, 434 

Shed, Poor implement, 218 

Shed, Sensible implement, 218 

Shed with sliding doors, Implement 43 5 

Sheds, Simple roof framing for machine, 435 

Sheep barn, Plan of, 411 

Sheep, Feeding rack for, 395 

Sheller, Corn, Hand-power, 112 

Sheller, Corn, Power-driven, 113 

Shelter wagon, shop, and garage, 219 

Shelter, Movable, for livestock, 400 

Shop, Well-equipped repair, 220 

Shredder, Corn, 117 

Sidewalk, Section of cement, 274 

Silage ration compared with grain ration, 454 

Silo, Concrete block, 460 



Silo, Concrete, Reinforcing in, 459 Silo, 
Concrete, Solid, 459 Silo, Gurler, 460, 461 Silo, 
Pit, 462 

Silo, Pit, Device for building and using, 464 

Silo, Pit, Hoisting rig for, 463, 465 

Silo, Stave, with guy wires, 457 

Silo, What it does, 454 

Silo, Wood, 8-sided, 458 

Silos, Metal, Two types of, 461 

Silos, Stave, with wooden and iron hoops, 457 

Silos, Twin pit, with hoisting device, 466 

Siphon, Diagram of, 179 

Skeins, Types of, 9 

Smoothing harrow, Meeker, 124 

Snow from ice, Removing, 446 

Soil auger, 304 

Soil packer, 81 

Soldering iron, Electric, 201 

Spanish mission type of farmhouse, 323 

Spark plug, Section of, 210 

Spike narrow, 79 

Spillway, Concrete, 178 

Split-log road drag, 272 

Spray machine, Four-row dust, 150 

Spray machine, Horse-drawn, power, 144 

Spray pump, Barrel, 148 

Sprayer, Bucket, 149— 

Sprayer, Extension rods for, 149 

Sprayer, Hand-power tractor, 148 

Sprayer, Knapsack, 148, 149 

Sprayer, Power orchard, 146 

Sprayer, Small hand, 150 

Spraying melon vines, 145 

Spraying nozzles, Types of, 147 

Spring-tooth harrow, 79 

Sprinklers for overhead irrigation, 257 

Stallion and mare barn, Plan of, 412 

Steam engine cylinder, Section of, 184 

Steam engine governor, 185 

Steam engine, injector, 1 82 

Steam engine, Measuring horsepower of, 185 

Steam engine, Section of horizontal, 180 

Steam engine valve and ports, 1 84 

Steam-heating system, Single-pipe, 342 

Steam-heating system, Two-pipe, 342 

Steps, Concrete, 288 

Sterilizers for farm and home use, 142 

Stone dam in road drainage ditch, 264 

Stone farmhouse, 316 

Stools, Sanitary milk, 141 

Strainers, Milk, 141 

Stream straightened by blasting, 302 

Stump, Making hole for dynamite under, 301 

Stump prepared for dynamiting, 300, 301 

Stump puller on horse sweep principle, 154 

Subsoil roller or packer, 82 

Surrey, 15 

Survey system, Rectangular, 227 Surveying, 
Carpenter's level for, 225 

Tank, Gasolene storage, 205 

Teat cups, Operation of, 142 

Tedder, Hay, 100 

Thresher, Pea and bean, 1 1 1 

Tile covered with gravel, 243 

Tile, Depth of, related to surface drained, 236 

Tile, Kind not to use, 244 

Tile placed to drain hillside, 239 



Tile, Sewage, well-and poorly laid, 358 Tire, Solid 

rubber, Construction of, 16 Tools for concrete 
work, 276 Tools for drainage work, 240 Tools for 
harvesting ice, 44G Tractor as stationary engine, 

56 Tractor, Caterpillar type of, 57 Tractor 
compared to horse-pcwer, 55 Tractor corn listing, 
Diagram of, 69 Tractor cultivator, Two-row, 59 
Tractor disking and seeding, 57 Tractor doing 
work of six horses, 58 Tractor fuel and horse feed, 
Storage space for, compared, 58 Tractor gang 
plow, 77 Tractor hitch, Combination, 65 Tractor 
hitch f or pi ows and peg-tooth harrow, 60 Tractor 
hitch for three harrows, 61 Tractor hitch for three 
seed drills, 64 Tractor hitch for two disc and two 
peg-tooth harrows, 60 Tractor hitch for two hay 
loaders, 61 Tractor hitch for two plows and disc 
harrow', 60 Tractor hitch for two-row lister, 64 
Tractor hitch for two spring-tooth and two peg- 
tooth harrows, 62 Tractor hitch, General-purpose, 
66 Tractor hitch, Tandem, for harrows, 62 Tractor 

hitch, Wheel and axle type, 63 Tractor plow; 
Three-disc, 78 Tractor plowing, Diagram of, 68 
Tractor power vs. horse power, 59 Tractor saves 
man power, 55 Tractor, Small, 57 Tractor, Steam, 
181 

Tractor, Steam, Section of boiler of, 1 82 

Tractor, Testing out a, 60 

Tractor used in harvesting, 56 

Tractor working without man's guidance, 56 

Trailer for motor truck, Two-wheeled, 54 

Trailers, Semi, attached to truck, 54 

Transplanter, 127 

Traps in plumbing, Types of, 353 

Treadmill, 160 

Tree planting after use of dynamite, 303 

Trees around farmhouse, 308 

Trees, Farmhouse sheltered by, 315 

Trees, Too many about house, 317 

Truck chassis, Heavy motor, 49 

Truck chassis on pleasure car lines, Motor, 48 

Truck chassis, Shaft-drive, 47 

Truck, Motor, for livestock breeders, 43 

Truck, Motor for market gardeners, 42 

Truck, Motor, unevenly loaded, 44 

Truck, Motor, With convertible body, 53 

Trucks, Device for coupling, 54 

Turbine water wheels, 163 

Turbine wheel, Where to put, 1 76 

Turbine windmill, Small, 171 

Underdrain combined with surface ditch, 233 

Valves in plumbing and steamfitting, 356 
Vegetable buncher and tier, 130 Vehicles, 
Pleasure, 14,15,16,17 

Wagon and rack, Homemade fodder, 12 Wagon- 
bed, Convertible, 13 Wagon bolsters, Two types 
of, 10 Wagon brake levers, Types of, 10 



Wagon brakes, Types of, 10 Wagon gears, Front, 
6, 9 Wagon gears, Thhnble-skein hind, G Wagon, 
Handy truck for, 12 Wagon hitched to automobile, 
45 Wagon on hill, Devices for holding, 11 Wagon, 
Prairie schooner, 5 Wagon spokes, Types of, 7 
Wagon spring bolster, One-horse single, 10 
Wagon spring bolster, Two-horse double, 10 
Wagon, Typical heavy farm, 4 Wash sink for 
dairy, with bottle brush, 143 Washing machine, 
Electric, 191,201 Washstand and outfit, 360 
Water, Automatic measurer for, 173 Water 
diverted by wooden division box, 253 Water 
filter, Concrete, 350 Water gate, Wooden, 253 
Water, Homemade arrangement for obtaining, 
clean, 350 Water, hot-and-cold supply system, 
Diagram of, 352 

Water, Hot, from faucet on bciler, 351 

Water, Measuring flow through weir, 174 

Water, Pneumatic pressure tank for farm, 352 

Water, Spillway for surplus, 178 

Water storage reservoir under construction,252 

Water strainer, Home made, Section of, 254 

Water strainer, Sunken and covered, 254 

Water supply from sink pump, 351 

Water system obviates carrying supply, 353 

Water tank, Hollow-tile, on concrete silo, 38-3 

Water tank on masonry base, 383 

Water tank on tower, 169 

Water tank, Steel pressure, 351 

Water wheels, Turbine, 163 

Water wheels, Types of, 175 

Watering trough, Concrete, 385 

Welding, Three stages in, 291 

Weeder, Garden, with revolving teeth, 127 

Weeder, One-horse, 84 

Well, Badly polluted, 349 

Well, Drainage, Stone, 245 

Well, Drainage, Sunken, 245 

Well, Driven, Protected, 349 

Well, Dug, Protected, 349, 384 

Wells, Driven, Battery of, 254 

Wells, Flowing, Irrigation from, 249 

Wells showing chances of contamination, 384 

Wheat sown after oats and summer fallow, 80 

Wheel hoe and seed drill, Complete, 125 

Wheel hoes with cultivator blades, 128 

Wheel, Sarven, Construction of, 18 

Wheel, Sarven patent, Hub of a, 8 

Wheel, Wagon, Dish of, 8 

Wheel, Wagon, Typical hub of, 8 

Wind-break for farmstead, 308 

Windmill, Automatic device for controlling, 3 83 

Windmills, Giant battle-ax, 172 

Windmill, Modern steel, 170 

Windmill, Self-oiling, 168 

Windmill, Small farm-made wooden, 169 

Windmill, Small jumbo, 169 

Windmill, Small turbine, 171 

Windmill, Steel, in course of erection, 168 

Wire, Different sizes of, 296 

Woodsaw, Tilting-frame, 122 

Wood-sawing outfit, Portable, 166 

Wrench, Emergency pipe, 292 



Fig. 643. A well-made loose stone wall or fence. See page 492 
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Practical Farm Fence Construction 



By Professor H. C. Ramsower of the Department of Agricultural Engineering of the College of Agriculture of Ohio 
State University, who was born and raised on a farmjn Licking County, that state, and whose close contact with 
practical conditions is indicated by the fdct that since 1909 he has managed his own farm. After graduating from the 
college in which he now teaches, he took special courses in Mechanical and Civil Engineering, having his present 
work in mind even at that time. In addition to developing his department he has traveled extensively through farming 
communities; was for 5 years Professor of Agronomy; has written a text book on Farm Equipment; and has made a 
special study of farmstead improvements. — Editor. 



THE prices of all kinds of fence materials have been steadily advancing during 
last two decades and conditions created by the late war brought them to a 
level scarcely dreamed of a few years before. From this level they will probably 
not greatly recede. The problem of fencing the farm, therefore, has become more 
serious than ever and hence more deserving of careful study. 

Amount of fence should be reduced. The total number of rods of fence on the 
average farm could and should be materially reduced. It is frequently an unnecessary 
expense to fence fields used in a regular crop rotation. If pastured at some time during the 
rotation, fences are seemingly necessary but it might be more economical to provide a 
permanent pasture if by so doing the amount offence to be built and maintained could be 
reduced. 

Fence repair. The average farmer will readily recognize that the old adage, "A stitch 
in time saves nine" is nowhere more applicable than in connection with farm fence. It is a 
splendid custom to have handy a tool box with nails of different sizes, a hatchet, a pair of 
pliers and a small saw so that it can be set in the wagon or auto when trips are made over 
the farm. A loose board on a gate may need tightening, a panel in a fence may need 
straightening, or a wire may need to be spliced, each of which tasks done in time is of 
small moment, though it may save hours and dollars later. Frequent whitewashing or 
painting of gates, especially around the farmstead, is much to be desired and not only adds 
to the life of the structures but gives a touch of neatness and finish that brings a certain 
return in dollars and cents. 

Essentials of a good fence. A good fence is one that serves long and well the purpose 
for which it was built. Beauty rather than utility may have been the primary requisite as in 
the construction of a lawn fence. Or, utility may have been the only consideration as in the 
construction of a brush fence to turn sheep. Or, again — and this is most frequently the case 
— the good fence must both 
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Fig. 645. Diagram of a section of rail fence to show 
construction, use of guide, etc. , 
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attKllifilQp SttfUCItl OHc cultivated and missing 
plants.. 
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rs^hiagiteimtilftarian purpose well and also 
beWl 6 t^tyflfePffefflf s at¥d d tfteP u teftsI<Sa , d 

easily blown over especially following a rain when 
the rails are wet and slipperfypeS, MM&Vi&.l&. 
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ur^ffibguslfega^ hai^s igftgfljs aftd^gden&s use d 
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It is not uncommon 
even now to find on 
c. ~ , farms black walnut 

^ A dd in n'nvSo T rai'c l^rop crrniaht 



ints should be replaced the second year. . , 
nreseryation, tHougTL in ■ cormntioijs ^ outdoor 
An old method of training tne. plants so as 
service tor three quarters oi 8 century .or more., 
rjQ., secure a fignt,, Bottom to .tarn-' hogs and 
Rails were ■ generally ,cut m FX-foot jfengths* 

$m tnf Metlf Bml^i^W ^ctes 11 
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cfea^MftWIy 1 !* line is to be 
straYgKf a s SSo ess me one 'worm regular. Stakes 
should be set along the middle line throughout 
its length. A guide (Fig. 644) is then con- 
structed by nailing a lath a little more than 
3 feet in length at right angles to and about 
18 inches from the bottom of a 6-foot stake. 
With the stake set on the middle line and the 
lath at right angles to it, the end of the lath 
marks the point where a comer should fall. 
With the rails lapping about one foot a 12- 
foot rail will thus lay a panel about 8 feet 
long. A narrower worm could be used which 
would increase the panel length but the fence 
would not stand so erect and would be more 
easily blown over. 

Gro'und-chunks are generally laid beneath 
the comers. They serve to keep the rails 
from coming in contact with the ground and 
to increase the height of the fence. These 
chunks are about 2 feet long and from 8 to 12 
inches in diameter being usually knotty por- 
tions of the tree or smallJpgSglhajt^are^harcJ. t>->> , n „ 

' post-and-rail fence. The use 
of wire in a does away with the mortising of the posts in A 
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Fig. 647. Hedge shears (a) for 
general trimming and long handled prun- 
ing shears (6) for cutting out large branches 



A better though somewhat more expensive plan 
is to erect a 30-inch woven wire fence close to the 
hedge during its third year, with posts set every 30 
feet along the hedge line. To insure that the plants 
will stand erect, two or three smooth wires are 
stretched along the side opposite to the fence and 
fastened both to the posts and to the fence too if 
necessary. It is especially desirable to have such a 
wire near the top of the fence as it helps to hold the 
hedge plants more securely when they are being 
trimmed. This fence insures absolutely hog-tight 
construction. 

A hedge will generally need its first pruning the 
fourth season and this should not be neglected as it 
will cause the plants to branch more freely. For 
trimming use a large pair of hedge shears, a pair of 
long handled pruning shears, and a hedge knife or 
corn cutter, the latter being the better if the hedge 
is trimmed frequently enough to keep the branches 
small. 

A hedge should not be allowed to grow higher 
than 4 feet. Even the most unruly stock will 
seldom attempt to jump a hedge of this height and 
a higher one is more difficult to trim. There is a 
tendency to leave a hedge a little higher at each 
successive trimming, so usually it is necessary 
every 3 or 4 years to take heavy pruning shears and 
cut the top of each plant back to a proper height. 
Side branches should also be carefully trimmed so 
as to keep the fence narrow — a width of 8 or 10 
inches being enough. One man can trim 25 to 40 
rods of such a hedge in a day. A hedge should be 
trimmed regularly 



Wire fence. The table on page 490 shows "tfcl 
type of fence in the Middle West. If there were statistic^ 
all other kinds of fence erected during j the last 5 
per cent. The use of barbed wire is especially cor 

Although there is a wide variation in the ' 
modem tendency is to use No. 9 throughout. Thi| 
that is harder to erect, but its increased length of 1 
The use of stay wires as small as No. 12 or No. h 



in June and September in the Central states. 

Stone fences. In regions where there is an 
abundance of stone, more particularly limestone 
and sandstone, this material may be utilized in 
fence building. A neat and most effective wall can 
be laid with fiat stone if made some 2 feet thick at 
the bottom tapering to 10 or 12 inches at the top. 
Large stones reaching through from one side to the 
other should be laid at frequent intervals especially 
near the top to bind the wall into one solid mass. 
Smaller stones can be used as fillers on the inside. 
(See Fig. 643.) 

The height of such a wall is seldom more than 4, 
and frequently not more than 3 or Z\ feet. 
Sometimes the fence is finished by setting a row of 
large stones on edge along the top. This gives a 
more jagged and forbidding appearance, and the 
stones thus set are not so likely to be dislodged as 
when laid in a flat position. This kind of fence is 
common in the New England States (where, how- 
ever, field boulder walls are also common) and in 
some regions of the Middle West. The amount of 
labor required for its construction is out of all 
proportion to its value, unless the stones are in 
nearby fields and must be removed for agricultural 
reasons. Like the worm fence it takes up valuable 
space and becomes a weed-grown menace unless 
looked after. The regular masonry fence of cut and 
matched stone set in cement mortar is another type 
that is restricted to country estates and suburban 
homes. In beauty and permanence it is of course a 
desirable boundary along a highway, but its cost 
cannot be justified on purely practical grounds. 

Concrete rails. These, in combination with heavy 
concrete posts, are used in only a limited way in 
fence construction. Where some general scheme of 
beautification is being followed they are sometimes 
advisable. The proper reenforcement of such rails 
so increases their cost as to make it almost pro- 
hibitive except on elaborate country estates, which 
are about the only places on which they are found. 
Where unusually strong paddock fences are desired 
heavy timber planks are to be preferred. In an, 
occasional case of this sort heavy iron 
less than 3 inches in diametgi^ifSEteed^Wh laj: 
posts of eithgf woodjic-^tf^Ser 




raged. 
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hese disadvantages. 
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CONSTRUCTION 
The Rusting of Wire Fencing 

The rapid rusting of modern fencing wire has 
been observed by all users of woven wire fence. 
Scientists have long been searching for the cause, 
but as yet no satisfactory explanation has been 
offered, though there seems to be some evidence 
which tends to point to the modern method of 
making the steel from which the wire is 
manufactured. Years ago nearly all the steel used in 
making fencing wire was manufactured by the 
puddled iron process, in which the metal was 
carefully and thoroughly worked by hand. However, 
it was only after the introduction of the Bessemer 
and open hearth processes of steel manufacture that 
woven-wire fencing came into prominent use, 
largely because these processes made possible 
cheaper steel. 

After steel is taken from the Bessemer converter 
or from the open-hearth furnace, it is poured into 
large molds and forms ingots of solid steel. It is 
then carried to the rolling mills and reduced by 
constant rolling to a size approaching that of a lead 
pencil; finally it is drawn cold through appropriate 
dies and gradually reduced to wire of the desired 
size. 

To galvanize steel fence wire is to coat it with a 
layer of zinc. The wire to be galvanized is first 
drawn through an oven to properly anneal it. Thence 
it is placed into a tank of wreak acid to clean it 
properly, and to provide a soldering solution. Next it 
is drawn through a tank of molten zinc, a portion of 
which clings to it. Finally the wire is drawn through 
asbestos wipers in order to produce a uniform 
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coating. Undoubt- 
edly the thickness 
of the zinc coating 
is a factor in the 
lasting quality of 
the wire. 

In spite of this 
coating, however, 
the wire rusts, and 
investigations car- 
ried on by the 
United States De- 
partment of Agri- 
culture in 1905 and 
reported in Bul- 
letin No. 239 seem 
to indicate that 
the element man- 
ganese, whichis ■ ,/Mn > 

added to the Steel, ■/ 'Fig. 648. Two methods o£ 
whether made by anchoring a wrr e fence between posts 



the Bessemer or 



and in low spots 



the open hearth process, just before it is poured 
from the furnace, is at the bottom of the trouble. 
When a wire rusts it pits, and an explanation 
frequently given, though not yet regarded as- an 
established fact, is that the pitting is due to 
electrolytic action set up because of the unequal 
distribution of manganese in the wire. The fact re- 
mains that modern fence wire does rust out rapidly,' 
though it is believed that manufacturers are doing 
everything in their power to improve its quality. 
The farmer's chief protection lies in buying a fence 
made of nothing smaller than No. 9 wire; even 
larger sizes may be advisable. 



The height of woven wire fencing varies considerably. What is known to 
the trade as a 10-47 fence, that is, one having 10 wires and measuring 47 inches 
in height, is most common in Ohio, Indiana, and Michigan. Such a fence, 
if intended for horses, is not complete without a barbed wire on top. The low 
fence, with 2 or more barbed wires, is most common in Iowa, Wisconsin, Missouri, 
and Illinois. It makes a good cattle fence, but where it is used to fence in horses 
it is somewhat more dangerous than, 
the 47-inch fence with but one barbed 
wire on top. 

Barbed wire should be used with 
the utmost care. The practice of plac- 
ing it on old fences, and especially near 
the ground, when horses are to be pas- 
tured or inclosed, cannot be too severely 
condemned. Horses maimed and ruined 
for sale if not for service are to be found 
in every community where barbed wire 
is used. It has, to be sure, a real place 
on top of a well-constructed fence 42 or 
47inches high, but placed lower than 
this it is a serious danger. 

When erecting a Wire lenCe, One detail to show how it grips and tightens a wire for stapling 
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should re member^ 
place for a numbg 
the degree of ti£ 
in no small meas, 
life. Every effort ^ 
made to secure |p 
ends after stretchfl^ 
possible. Fig. 6-5Q^ 
best types of s©ji& 
are fastened to the^ 
torn of the clamp-k 
controlled by a segg£j 
makes it possible 
plumb, which is noj|| 
is but one windlaiiSl 
should be so placed that it will stand 
about three feet from the end post 
when the fence is finally stretched. 
The fence should then be cut off and 
the wires tightened by means of an 
individual wire-stretcher (Fig. 649) as 

Fig. 650. Good type of wire fence stretcher with chains and oq^Vi ic ctanlprl tr> thp nnct T1ip» wirpc 
windlass at both top and bottom of clamp-bar ^ ° , , ? Stapled tO trie pOSt. lUe WireS 

should be bent around the post and 
wrapped around themselves, as staples are usually not sufficient to hold them; 
if steel or concrete posts are used, the wires must, of course, be wrapped. This is 
a rather difficult task, but it may be accomplished in such a way that there is but 
little slack in the fence after the stretcher is removed. 

Home made wire fences were in much more common use several years ago 
than they are now, the extensively manufactured woven wire having virtually 
replaced them. In one home-made type a fence of 10 smooth wires was first 
erected. Then by means of special tools either wire or wood vertical stay-rods 
were woven into the fence at intervals of from 1 to 4 feet. This type, as well as 
others of similar design, was quite satisfactory, but labor is now so scarce and so 
high that the individual can scarcely compete with the large factory, especially 
if any considerable amount of fence is needed. 

Wire fence is, of course, stapled to the line posts if of wood. To concrete 
or steel posts it is fastened in a number of ways (Fig. 651). In a , which is the 
most common method, the fastening wire is passed around the post. In b it is 
looped over the line wire, passed through a hole in the post then bent around 
either side of the post and fastened to the line wire. The sketch at . shows a 
fence locked in place by a No. 9 locking wire run through staples put in place as 
the post is made. In any case only about half the wires are fastened to each 
post. In the case of one patent concrete post (c), the fence is fastened with 
staples driven into a strip of composition 
cement cast in the face of the post when 
molded, and which takes and holds a 
staple well. Wood rails for. a picket 
fence or boards are sometimes nailed to 
posts of this sort. 

Fig. 656 shows two common meth- 
ods of fastening wire to steel posts. In a 
the fastening wire is wrapped around the 
post; b shows a round, galvanized iron 
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65 J Four methods of fastening wire fencing to concrete 
posts (see text). Upper figures show front view; lower figures 
show sections across posts 
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post in which small ears are partially cut out of the face of the post 
and bent around over the wires. Sometimes a staple is inserted 
through a hole in the post and clinched; and in another case in 
which the post is triangular in shape horizontal grooves are cut 
part way through the post along the apex of the triangle. Each line 
wire is then slipped into one of these grooves and a nail is dropped 
in between it and the back of the post, that is, on the inside of the 
triangle. 



Wooden Fences 

Board fence. The comparatively small amount of 
regular field fence now made of boards finds its 
chief use about barn yards where wire fence can 
scarcely be used with safety. The panels are usually 
14 feet long with posts 7 feet apart. The boards are 
generally 1 by 5 inches and may be sawed from 
local timber, either hard or soft wood serving the 
purpose. 

The regular field fence is 5 boards high spaced 
from bottom to top as follows, 3, 5, 7 and 10 inches. 
The bottom board is placed 3 inches from the 
ground if hogs are to be confined. If the fence is to 
turn only grown horses or cattle the bottom board 
may be omitted. Joints should be broken, that is, 
some of the boards should lap from one panel to the 
next, to give a more rigid construction. 

Picket fence. This, like board fence, is no longer 
generally used in the field. It has, however, a real 
place around gardens and farmsteads. The patterns 
after which it is built vary greatly and can be made 
to suit the individual taste of the owner. 

A picket-and-wire fence is occasionally used for 
field purposes. In one type 3 double strands of No. 
12 wire are stretched and loosely stapled on posts 
one rod apart. The upper pair is placed so as to fall 
6 inches below the top of the pickets, the lower, 6 
inches above the bottom, and the middle pair half 
way between. The pickets are then woven into these 
wires. A special.wrench is provided to twist the 
wires between the pickets which are spaced 2 to 2| 
inches apart. _ A string may be stretched along the 
top line of the 



pickets so as to se- 
cure an even line. 
If the pickets are of 
equal length a board 
may be placed on 
the ground beneath 
each panel and the 
pickets placed upon 
it to give an even line 
at both top and 
bottom. 

Pickets, for this 
type of fence are 
usually sawed f by 
2inches and 4 feet 
long. Local hard 
wood such as beech, 
maple, chestnut, oak, 
etc., may be used. 
The wood-rail 

picket fence is still 
more common. The 
rails are generally 2 
by 4 inches by 14 

feet, two being used Fig. 652. A fence of woven and 
for each panel; the barbed wire and steel posts, useful 
posts are set 7 feet where extra security is desired 
apart. The pickets 

are generally f inch by 3 or 4 mches fe 4 
feet, but tor lawn purposes ma , J 
narrower and shorter. ' ' 

Portable fences. It is sometimes convenient or 
necessary or both to have a portable fence. It may 
be used in a barn lot or for confining stock, 
especially sheep or hogs, on temporary pasture. One 
good type in common use is shown in Vol. I, Fig. 
89. Hurdles of chestnut or other hard wood, about 7 
feet long, the posts of which are driven into the 
ground and held together with long oak pins, are 
frequently seen on Eastern farms and estates. They 
are highly satisfactory for confining horses and for 
enclosing exercising rings, race tracks, etc. They 
are not as easily moved as the sheep hurdle just 
referred to, and they are of course unnecessarily 
heavy and high for confining hogs, sheep or other 
small animals. 

Where the custom of hogging down corn is 
followed and it is found desirable to fence off a part 
of a field, a 24-inch woven wire fence may be 
unrolled, set up along a corn row and tied to the 
standing corn. If a supply of old fence rails is at 
hand they may be used to good advantage in 
building temporary fences. 



Fig. 653. Section of well-built board fence showing broken joints and 
good spacing 
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areas as Ohio, Indiana, and Michigan; No. 2, Wisconsin and Illinois'^; . 

3, Iowa, MiB^)u&,oai)u1$&rntoMft6iefifla, <^temfKmMsrran£biB2ffiteisi MeBtaska; Np!r] z 
northern MinrpasEte, the E^ateetksn wi^tepnsKaiiHJsrkiilid iwest£rrvi]^brjaos^iff-_ The re^jbj^ 
are based tamkjeon EerajnorppEfcEtian^nd bee iratedainfedrtD bdijaentiffcalb^fecurate, 

Fromrliftfealidisipoin^^ 
and red c^actfeHd^i^JetiiBiadifeing no great difference in the lasting qualfti 
two. It is g^noiMyostesid&M^malhap^ 

10 years sjiosMmatebfcagiven paabuyaamsiatodatiaxm. doubt will continu< 
The ClibideA^itolte^rEkpyeaiseitt) Statnm jFteliifrrad imf Bctftedir 
results of tersogaf fflxabaiakl%)nw6F teidM^fifidlnfejicmppstt letatetMnbl 
of fences.KTiDiSs in^eairgblaonaatasnpttBt thfitersYBttheajrjderwfid&i' " 
osage oranj^Hooi^dre£bce^^tmufemy,badrjraa;edQr, caiahMecbfestnv 
ash, whicjiuBpoecy. sihatarato ijlaasarrang^^erm^seldasn ttedaeptaigBfen| 
investigatpdnced by other kinds even though the latter must be shin 
The (Jlfe&oaEHsiiHtigHses the following general conclusions based on \ 
investigatiEtaie relative durability of the common post timbers 
l.Therbeeuo ffifpesri^ftJdchojsfyofifte Roslfeitedn t^^rovifftgxcaeCtelpI 
have pfft^renjgi e j § the summary, 6f a study .made in the cer. 
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jpod to cutposts mst as a tree begins to 
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Preservative Treatment of Wood Posts 




There is no question but that th 



be prolonged by proper treatmenl a^^Gjme of thj| TaM p er 
methods used are perhaps worthy of^trial on rr 
farms. Rotting is caused by the growth of fung 
low forms 



of the wood. They require heat, li 
food for theifeQISvyiopment, all of 
are supplieJ^ e fleWi a fhe surface 
wherefore poW^TOTf at this 
little beneatlC aiglBarface of the g 
lack of air piJtyefiWfce growth of 
above grour/d^fSeniaok of moisti 
growth. It isWfet e rid^49Ble to con 
the heat, norW&hiiAtr supply, but i 
can be cut oWtttff ffikgi cannot 
feasible method Bin&estroyin-g the 
fill the tissue&eWSgtwood with 
product. Cherry 

This mettHam;IP<{fest carried 
creosote in Sa^iifeskettle, settini 
posts into it, leaEJfflg .them there 
and thejj^gmdvirig them -to-a kettle 
where 5gg Breelefl forose^eikl 
time the .liquid Wjikswinto the 

bath is-m!atselt fairly effective 
follo wing— i s SBsTifidlial to a 
Painting: t% l(Stenf)ortion of the 
m Steel (estimated). 
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make h48rrtMMneaO£Cr^s<p<M»e^^ 
posts e£gggfcal% e ^Ihitibn'MPWe s\&f a mW tbSPpost 

that heaygofi-fejghltBatffgcaipeMa&sQided. 
In purcHMrtf 116 *ik^ti^ri mm x£kw l:ir £fee 111 > 

Should, »#4^3M^a*WS 
penenceof l&gj&KpIjSne tp^ls fflfadalbosfs s h3QJd be 
giving ren^tllsdMtiOiat thejDhes trek«ldwereanflpine 

method ^fh, tenfo?c^eHf j0 ^hoW be( be 1 ^vely 
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Initial cost 

Cost of treatment 
Cost of setting 



UNTREATED 



SO. 06 



TREATED 



S0.05 



.00 
.12 



Total cost set . . 

Estimated length of 
service fyears) 



.18 



.15 

.12 



20 
bul tt.03 



vestiga*p^&^^ 

therefore, be greater for soft than for hard woods. investment) about 

Setting Fence Posts 
The life of any fence requiring posts depends in large measure upon the kind of post 
used and the stetf i$<K&.clSf6& £i&lt£3l^agsets Ifesriiolfe oJr\#fe%^fir8Sad iaagnftghia? r 20 
85 per c^ rg of &MftgioffiigregJg# ifcisAwi^iichjgltg^id^^c^e^llfbengiMffl^lP tfg&Pgwidely 
posts fot&iisd$#eso that there are now a great many different designs on the market. It 

Post hflp^sltolti)bsyd»fei(fe t^pespiiii|)r*^m)mli^iifiatg«^ufe(i all ^dftfttesmost 
rapid progresTfe Wl^sp^<j^Th<ira<fe ^ at the 

the besttC^)«sfi$hldaegajigad viatic v&why$aideF4fBlh^ dsig-aihSre <gtsil$ncb jsitfairi^, once 

moist aifciifr^dfrstaigtoto^cA^^ for starting post 

holes. The round galvanized steel post seems to last fairly well but bends quite 

PoslasilpuGitheit tferjofe wkfertlthe gaivaaifiilidpmth haate^tbehtb^sigtiEflie tsiet remeHy this 
more eaw^kifedsdbiatji^iifo indifferent siaaceHsabsolutely necessary to set them when the 
ground is realh&vbtgHocfldD(^e1stfSv$teefeip6toHe(4m$i tmtfieth^gngiral brgsomsadMeanxf satis- 
they are&oJieifirJl. will spring back to shape if bent and in many designs at least is sup- 
plied with an enlarged bearing surface in the form of a wing beneath the surface 
of the ground which tends to hold it erect even though 4 $* s^aki^c omes upon it 
when the ground is wet. 

Nearly all steel posts are easily driven by means of a sledge hammer, which 
makes it possible to set a long line of them in a very few hom-s — a decided 
advantage^ The best way to set steel posts is to load them in a wagon, proceed 
along the line of the fence and drive the posts from the rear end of the wagon. A 
special driving cap is provided for driving most metal posts 
so that the top will not be crushed. 

Concrete posts. Because of its durability, concrete 
is a splendid material for fence posts for which purpose 
it will, without doubt, find a wide use in the future. The 
greatest care must be exercised, however, both as to choice 
of materials and as to their handling if success is to be as- 
sured. The materials required are cement, sand, gravel or 
crushed rock, and reenforcement. The cement must be one 
of the standard brands of Portland cement; natural cement 
should never be used. For directions for making concrete 
posts see Chapter 25. 

The home-made cement post is not cheap in first cost. 
With cement at 40 cents per bag the cost for this item 
alone will be from 8 to 10 cents. The reinforcing material 
will cost about 10 cents per post at pre-war prices for steel. 
If sand, gravel and labor are taken into consideration the 
<rf°ste P e e f cost will ran to a high figure. As [a matter of fact it is a 
vo P methodTrf rea l question whether or notfthe- fanner can afford to 

5 posts. The problem of making comer posts secure is solved by carrying out ; such methods of 
bracing as are shown here, but in two directions 
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Wood end posts should be 8 feet in length and should never bp . .sfi t^jjess- than 
3$ feet deep. Line posts should be " ' ' ' 1 ' > ■ 
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The end post in a wire fence is l 
set and inadequately braced. Fig. 6f 
methods of bracing end posts. The di^ 
to lift the post out of the ground: heiii_ 
No. 9 fencing wire is wrapped around^ 
three strands being used. The brace 
tension. 

The method shown at F is a good one if the brace wire going beyond the end 
of the fence, will not be in the way. In this case the wire itself is wrapped 
around a stone buried in the ground; sometimes a concrete "dead man" with a 
f-inch iron [rod embedded in it is used in place of the boulder. The objection 
to either of these methods is that the wire soon rusts off at the [surface of the 
ground; however, a pipe may be slipped over the wire to protect it and prevent 
this for a time. 

The braces shown atD and E are excellent, that at D being especially good in 
that it provides a way to tighten the brace when it becomes loose as it is sure 
to do. It is more expensive and more trouble to put in, hence is seldom used. 
Braces of this kind can be purchased from makers of steel posts. The wire in E 
soon becomes rusted so that it breaks easily if an attempt is made to 
tighten it. 

Steel posts make excellent end posts; a method of setting a patented steel 
post is shown at G. The brace is of steel and fits into an angle-iron socket which 
rests on the comer of the concrete block. The upper end is attached to a ring 
clamp which slips over the post. The brace is tightened by pounding the ring 
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Fig. 660. A patent wire and metal pipo-frame gate hung on 
substantial, well-braced posts 



PRACTICAL FARM FENCE 
CONSTRUCTION, 
The designs shown at B and C are ex- 
cellent, well braced and substantial yet 
light in weight. Bolts, rather than nails, 
are used throughout. The hinges are 
large and heavy; it is always a mistake 
to use small hinges. 
At E is shown an adjustable gate; 
that is, if the outer end sags it can A be raised and held in position by adjusting 
the50gires 'as shown. At F fi^Ri^qwoWEfeErGBiethod of accomplishing the 
same result. At G is shown a mortised gate made of extra heavy materials. At 
H is sho^fe^tg^^h^^gebg^tgrg ffiffeisWellifeiapmPIrFfering holes for the hinges 
a v3MM%^¥B&^l<^ <Mfeal?Miarfis 
Th^sjniiad^^f g^^d^b%taKefbWMn*MngegeJi^glote fem§s^c3Plm^8S 1figt§Me 
usuta%ateWffi<$£^glt(fr^ §fi&i<gfitfig- g\te 

wofidjg g«§egwj$i<| fe$r4a3diwf <bpkta,i§i JasmW©iti§*g% g©d^p<j4^lyel^^tira#Ben 
darftggejdiitgnbsatgn the ground. Also, difficulties arising from the sagging of the gate are 

thulfrpt^iSt&lso various types of so-called self-opening gates and appliances which 
make it possible for one to open and close a gate without getting out of a vehicle. These 
are quite common in certain sec^oj^jb^iJn^gn^y-pgdejg^ ready made, patent styles. 
However, they are rather expensive ^nd terra to get out of repair more readily than simpler 
gates. Unfortunately but few states have comprehensive, well-defined laws relating to the 
construction and maintenance of farm fence. Aside from mere legal statements, custom 
and good practice (which should, of course, be the basis of equitable laws) dictate that 
the^felfffonsibility of line-fence construction an4y$aj$l$#ance is a joint one between 



abutti*rg property owners. In early range history ^g^Me^fe^for^f|qqholdere 



enclosed homesteads to fence out stock pastdriM o^P -th^range 
states which had passed the free- range p eriod it I l ecame ne^ jg 
custom in many places even to-day — for ownt rs e f gggjggj ehc 8-E 
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Fig. 661. Various types of farm gate that can be made at home. The constant usage to which a gate is subjected makes a strong, simple, and 

relatively light construction practically essential 
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Business and home life on the farm are one and inseparable. This makes farming different from every other business, and the farm home different from every 
other home in the world. Has any farm family ever realized all it has to be thankful for — in its opportunity to get the best and the most out of living without going 
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PARTI 

The Business of Farming 

IT has been said by one of America's greatest agricultural authorities and 
educators, that 

The requirements of a good farmer are at least four: The ability to make a full 
and comfortable living from the land; to rear a family carefully and well; to be of good 
service to the community; to leave the farm more productive than it was when he 
took it. 

This is a far different understanding than that of the many people who 
think of farming as a simple, threefold method, of accepting the bounty of 
Nature. Such people believe that all the farmer need do is to loosen the soil 
and sow seed, give the growing plants a little cultivation and protection, and 
gather in the harvest; or, in the case of livestock farming, they see only the 
young animal as an instance of the world's natural increase, a little feeding 
and care, and a final slaughtering, or securing of milk or other product. It is 
from such directions as this that we hear surprised voices asking why anyone 
of ordinary intelligence cannot soon succeed on the farm! It is possible, and 
indeed more than probable, that among farmers themselves there are a good 
many who, though realizing the lack of grounds for such a query, are, never- 
theless almost as far from a clear-sighted, comprehensive view of the situation 
such as that just quoted. 

It is the purpose of this volume to introduce and take up in some detail 
the factors, the surrounding conditions, and the basic principles upon which 
depends the possibility of a man's meeting the requirements as set down 
above. The subjects have been grouped under four main heads, the first 
two being closely and logically related; the others, though of equal impor- 
tance, being less definitely associated with any particular phase of farming. 
The groups discuss respectively, the business of farming; the farm home, 
family and community; the elements of those sciences upon which farming 
is founded; and the agricultural conditions and opportunities in the various 
states of the Union. Their scope and purpose are discussed each in its indi- 
vidual introductory note. 

The chapters in Part I are designed rather to stimulate thought, study, and 
the formulation of future plans, than to give actual directions for performing 
the several physical practices which, to some minds, constitute the whole 
farming enterprise. Thus, the problems of planning the system according to 
which the farm shall be run, and of keeping records of what has been and is to 
be done, are of immeasurable importance, even though they do not include, but 
only take note of, each day's labor. Thus, too, the question of what the farmer 
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can do with his money, what it means and where and how it is distributed among men, 
does not touch the problem of how to get that money from the land. The principles of 
marketing — one of the greatest stumblingblocks in the path of profitable farming—begin, 
in the main, where the raising of crops and animals stops. The relations between owner 
and tenant, employer and employee, proprietor and manager involve a few knotty points, 
but not enough to warrant the almost universal tendency to leave them undiscussed and 
but partially — if at all — understood. Each of these subjects is treated, therefore, with a 
view to supplying the sort of data and general information that is all too scarce. Another 
chapter deals with cooperation, the means by which, and the road along which, several 
farmers can work together for the benefit of all, collectively and singly. The relations 
between the farmer and the law — that is, its nature, its purpose, and its enforcement — 
are, like the subject of farm ownership, etc., just mentioned, all too often and too widely 
misunderstood or completely overlooked. Rural economics is an even more abstract 
subject, and one, to many minds, as unfamiliar as it is unattractive. Yet it represents and 
deals with farming as one of the world's industries in all its vital importance. No farmer 
can completely shut himself off from the outside world as in the past he may have 
chosen or been forced to do; as farming has come to have a wide and significant 
influence on national and world affairs, so it is affected by each of the other lines of 
effort or interest that play parts in the cycle of production, transportation, and 
consumption. Lastly, there is the neighborhood, the result of the inherent social instinct 
in men, whereby they are led to gather together for the betterment of themselves, their 
families, their business, and their environment. Though apparently apart from any 
possible phase of practical farming, this subject is of the greatest importance, since the 
success of each farm makes for a better neighborhood of which it is a part, while every 
advance of a neighborhood is reflected in each of the farms that compose it. 

It is in these ways that the farmer becomes a factor in the life that extends beyond his 
immediate, local interests; and it is only by broadening himself to meet the 
responsibilities and requirements of this role that he makes the most of himself and of 
his opportunities. — Editor. 



THE FARMER'S CREED 

I believe that soil likes to eat as well as its owner, and ought, therefore, to be liberally 
fed. 

I believe in large crops which leave the land better than they found it — making the 
farmer and the farm both glad at once. 

I believe in going to the bottom of things and, therefore, in deep plowing and enough of 
it. All the better with a subsoil plow. 

I believe that every farm should own a good farmer. 

I believe that the best fertilizer for any soil is a spirit of industry, enterprise, and 
intelligence. Without this, lime and gypsum, bones and green manure, marl and guano will 
be of little use. 

I believe in good fences, good barns, good farmhouses, good stock, good orchards, and 
children enough to gather the fruit. 

Ibelieve in a clean kitchen, a neat wife in it, a spinning wheel, a clean cupboard, a clean 
dairy, and a clean conscience. 

— Henry Ward Beecher 



Fig. 1. The right use, management, and remuneration of hired labor are three important features of businesslike farming. 

CHAPTER 1 

Farming in a Businesslike Way 

By Andrew Boss, Professor and Chief, Division of Agronomy and Farm Management of ihe Department of 
Agriculture of the University of Minnesota. He was born, and lived for 22 years, on a farm in southern Minnesota. 
During this time he received a common-school education, but. from the time he was 15 he managed a 860-acre farm 
owned by his father. When 22 years old he entered the School of Agriculture of the University , where-, after 
graduating, he became foreman, then assistant, and finally professor of agronomy. Since about 1903 he has had 
charge of the livestock, farm crops, arid farm management work; having also been made Vice-director of the State 
Experiment Station, he has been in contact with all its substations and experimental farms. During all the time that 
he has been engaged in the Department of Agriculture he has had charge of numerous farms and has kept up with 
modern methods of farm operations. Through the extension work in farm management he is constantly in touch with 
the farmers in Minnesota; moreover, the nature of the teaching developed by his institution has been instrumental in 
keeping him familiar with practical farm conditions . — Editor. 



SYSTEM in business. No large business can succeed unless it is system- 
atically conducted. Great engineering feats are accomplished in railway 
and road building and in the construction' of buildings and machinery. Large 
manufacturing establishments turn out vast quantities of products of various 
kinds that are uniform as to composition, quality, and usefulness. Large cor- 
porations transact vast amounts of business and amass huge fortunes from 
small margins of profit. Farmers and others often marvel at the success of 
these great organizations and wonder how it is attained. If the answer were 
reduced to one word, that word would be "system." 

But a business cannot be systematically conducted without careful planning of its 
details and careful organization for efficient operation. An example will illustrate: The 
successful merchant in organizing his business first makes a study of the situation. He 
considers the needs of the community, the present and prospective demand for goods of 
certain kinds. He notes the supply and the cost of each article he is to handle, and 
inventories his resources. He calculates the cost for the labor that will be required to 
operate his business, and for equipment, taxes, insurance, and other items of expense he is 
obliged to meet. He regulates his purchases and his prices by the cost of securing his 
goods and of putting them on the market, and by the competition *3 5 
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he is likely to meet. If the business is a large one, it will be organized into departments. 
Each department will be put in charge of a responsible head. The labor and accounting 
charges will be so systematized and recorded as to show the profits and losses from each 
department and from the business as a whole. Systematic methods of accurate 
accounting, the knowledge of costs and of the expense of operating the business, enable 
him to eliminate from it all unprofitable lines and enterprises, and to show where the 
most efficient service is being given. Thus he weeds out of his business oyjerations all 
needless steps and competition, and avoids needless waste of time and energy. 
Systematic organization of the business is the keynote to success. 

System in farming. To succeed as well with the farm business as the best business 
man succeeds, requires that farming also be organized and systematized. In establishing 
a farm business, the farmer should make a study of the possibilities. He should consider 
the character of the soil and the climate, the demand that will be made upon the natural 
soil fertility by the crops grown, and the type of farming to which the locality is adapted. 
He should consider in connection with the draft on soil fertility the sources from which it 
may be renewed and at what cost. He must study the local markets, the transportation 
facilities, and the terminal markets, and the demand for such crops or livestock as he 
proposes to raise. He must consider the available labor for the operation of the farm 
business and the prospects for hiring additional labor. He must consider the cost of 
producing crops under these conditions and the probable net profit that can be gained 
from their production. In studying the problem, interest on investment, taxes, insurance, 
and other expenses must be included as they affect the final result. The labor of the 
farmer and of his family should be rated at a fair wage and included as a part of the cost 
of making the various crops or farm products. 

In the operation of a large farm it is frequently necessary to organize in departments 
in much the same manner that a store business would be organized. This involves 
keeping accounts with the dairy, with the swine, with the grain crops, and other similar 
enterprises. Where the enterprise is large enough, it is well to put an expert in charge of 
each large branch or group of activities, thus enabling one to use cheaper labor in 
performing the work or to make the labor more effective by closer supervision. With 
farming so conducted, and where accounts are kept with the various lines of work, it is 
possible to make a business statement- at the end of the year which will show which 
lines have been profitable and which have been unprofitable, and whether the farm 
business as a whole has paid a fair rate of interest. A business statement of this kind will 
show the weak spots in the farm organization, the poorly paying enterprises, and those 
which should be eliminated from the business in order to permit greater profits from the 
investment and operation. 

Three essential factors in successful farming. Of the many factors that influence the 
profits from farming, the most essential ones are: (1) the planning of the farm business; 
(2) the execution of the plans; and (3) the recording of the farm transactions. The first 
two of these are treated in this chapter, the third in Chapter 2. 

The plan. A well-balanced farm business ted together if the best results are to be ob- 

cannot be developed unless much careful tained. The use of lands, the cropping sys- 

planning is done. Plans must be made that tern, the kind and number of buildings, and 

provide for economic buying and for success- the labor requirements, must all be adjusted 

ful selling of the farm products. The type if loss is to be avoided. The kinds and amount 

of business, the size of business, and the use of livestock to be raised and the use to be 

of capital and labor, must all b? carefully fit- made of crops and products .that will be 
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grown for sale, must be planned for if a systematic 
business is to be built up. Hit-and- miss methods of 
farming do not make for a steady volume of 
business and will not permit the profitable 
employment of labor and equipment. A well- 
planned farmstead and correctly laid fields will 
avoid waste of labor and energy. 

The execution. In the execution of the plans 
great skill is called for on the part of the farm 
manager. It is one thing to make plans and another 
to put them through. The management of labor is a 
very essential factor in securing profits from a 
farm. Investigation of the question indicates that it 
is the most important single factor in the farming 
business. The kind of labor that should be 
employed, the reward for labor, contracts with 
labor, and the assignment to duties, are essential 
parts of the farm business and must receive careful 
consideration and prompt exe 



cution if the best results are to be obtained. 
Marketing the product and buying supplies is also 
an important part of the farm business and calls for 
executive ability on the part of the farm manager. 
Too much attention cannot be given to a study of 
the needs of the farm business and to the prompt 
transaction of the daily tasks. 

The records. 1 It is impossible to understand the 
farm business or to know the profits, or gain made, 
or the losses incurred, without records of the 
important transactions. While the ordinary farm 
business does not call for extended bookkeeping, it 
does call for a few accurate records that show the 
essential facts relating to the farm business. With 
adequate records on which to base the knowledge 
of the farm, it becomes possible to eliminate 
promptly, or as circumstances will permit, the 
unprofitable enterprises, the non-paying cows, or 
the non-productive labor. 



Planning the Farm Business 

In the organization of a farm business there are certain cardinal principles which must 
be observed. Capital, land, and labor are the., primary factors in agricultural production. 
The adjustment and correlation of these factors in correct proportions is one of the most 
important parts of the farm business. This adjustment cannot be made without careful 
calculations and planning by the farmer. Production is limited by the factor which is 
deficient. If there is not sufficient capital available, it will be impossible to build up a big 
business or to equip the farm fully with livestock, machinery, and implements, or to 
employ sufficient labor to operate the machinery and to work the land well. If labor 
cannot be secured, there is again limited production because farm operations cannot be 
performed at the proper time and the farm equipment and land cannot be used to the best 
advantage. If land should be the deficient factor, capital invested in tools and equipment 
is wasted because they cannot be used to their full capacity; labor cannot be kept 
constantly employed at productive tasks, and there is consequently loss of profit. Most 
careful planning of the relation of these primary factors is therefore required. 



The Size of the Farm 
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The average-sized farm in the United 
States, according to the 1910 census, is 
136 acres when measured by land area. 
When measured by capital value it is 
$6,444. Measured in terms of labor re- 
quired for the farm, it is approximately 
a 13 A -man job. It is safe to assume that * 
these figures represent what is the best .§ 400 
size of farm for conditions in the United .S 
States at the present time, because they 
reflect the combined judgment of all of 
the farmers in the country; yet this does 
not determine what is the best size of 
farm for any individual farmer. That 
must be determined by the circumstances 
surrounding the individual and the 
amount of capital he has to invest. Some 
types of farming demand much more 
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Fig. 2. Effect of size of farm (indicated horizontally) on income (indicated 
vertically.) Generally speaking, the larger the farm, the more money it 
makes. (N. Y. tComell] Bulletin. 295.) 
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always t>e gauged by me Kind or business to be 
done. It is important for most types of farming 
that there be a well-proportioned land area if the 
greatest profit is to be secured. It is impossible to 
build up a large diversified farm business on a 
farm of few acres, though a large truck, fruit, or 
other specialized farm business may not require a 
large acreage. 

Agricultural surveys made in many different 
parts of the United States indicate clearly that the 
labor income of the farmer on the small farm is 
less than the labor income of the farmer on farms 
of medium or large size. There are definite 
economic reasons for this. On the small farm, 
devoted to the general crops of the locality and 
producing livestock products also, it is impossible 
to use either the machinery or the work stock to 
full capacity. The labor of the farmer and his 
family on a small farm is often unemployed or 
employed in unprofitable work throughout a large 
part of the year. A large proportion of the total 
products from the farm is required to supply the 
family, thus leaving but little to sell. A farm of 160 
acres can be operated with only a little more 
machinery and equipment than one of 60 or 80 
acres. As a consequence, a much larger acreage is 
handled for the money invested in equipment, and 
the cost of production is greatly reduced. Still 
larger farms offer the possibility of larger incomes 
through the more effective use of horse and man 
labor, and machinery. It has been frequently 
demonstrated that the medium-to large-sized farm 
can be the most economically equipped, the most 
efficiently operated, and that when properly 
managed it will return the largest' income. Special 
types of farming, such as gardening, fruit raising, 
or poultry or bee keeping, may profitably be 
conducted on small land areas, and to them the 
above general statement will not apply. When land 
is 




Fig. 3. Com on a test plat which has grown the same crop for 
several years in succession. Compare with Fig. 4, to see the effect 
of rotating crops. 



cheap, it is wise to secure a large enough amount 
to permit the eventual development of a large 
business; but it is not wise to invest so large a part 
of the available capital in land as to prevent the 
proper equipment of the farm or to limit the 
employment of labor for tilling it. For a general 
type of mixed farming, 80 to 100 acres with a 
capital of from $5,000 to $6,000 is probably the 
minimum size which can be profitably operated. 
Only a few men are capable of getting maximum 
profits out of farms larger than 320 acres with a 
capital investment of $20,000 or more. A larger 
farm business may be profitable in special cases, 
but more than average managing ability is required 
to operate larger enterprises successfully. The best 
size of farm must be determined by the type of 
farming and the kind of business to be done. 



Type of Farming 

The type of farming that may be successfully 
followed in a locality is determined primarily by 
the climate, soil, capital to invest, and the supply 
of labor. Transportation facilities, distance from 
market or shipping point, market demands, price 
of land, and the personal desires of the farmer are 
secondary considerations that must be carefully 
weighed if a well-balanced plan is to be made. The 
requirements for some of the more common types 
of farming are as follows: 

Vegetable gardening. This type of farming must 
be intensive. It demands large amounts of labor 
and capital, but can be conducted on a limited area 
of land, which, however, must be highly 
cultivated. It should be located in the vicinity of a 
large city, near a terminal market, or in a 
particularly favorable locality. This type of 
farming requires 

2to 10 acres of rich, easily tilled land per family. It 
calls for industriousness and keen business ability, 
as the marketing problems are difficult and 
numerous, and demand good business judgment 
and prompt action. The profits from this type of 
fanning may be large under favorable conditions. 
They are somewhat uncertain owing to market 
fluctuations, insect pests, and plant diseases. 

A decided advantage in this type of farming is 
the quick returns from the capital invested. Many 
of the garden crops mature within 6 weeks or 2 
months after planting. They are usually sold for 
cash and the money may be immediately 
reinvested. Gardening does not give profit-bearing 
employment throughout the year. Those who wish 
to make a large income in this business must 
capitalize highly and- provide hotbeds and 
greenhouses so as to give employment to labor on 
profitable enterprises during the winter season. 
Vegetable gardening is not adapt- • ed to thinly 
setded sections, but follows best the development 
of large markets in large cities. 
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gardening, is adapted to intensive farming and calls 
for high capitalization per acre. It also requires a 
large amount of labor when successfully followed. 
Fruit growing is adapted to somewhat larger land 
areas than truck gardening and is capable of 
extensive development. A farm family can well 
care for from 5 to 40 acres, depending upon the or- 
ganization of the business, but sometimes much 
more land than this can be operated profitably 
when fruit growing is made the leading specialty. 
While this type' of farming is often urged as 
particularly remunerative and easy, the opposite is 
usually the case. No type of farming calls for 
greater watchfulness and more attention to details. 
Destructive diseases must be kept out. Insect pests 
must be combated, and frequent spraying, pruning, 
and replanting are required in order to keep the 
fruit in bearing. If the best of care is given, it may 
be made a very profitable business, though the 
profits are often adversely affected by discouraging 
market fluctuations. Apple growing in some places 
pays a profit of from $50 to $150 per acre. Under 
very favorable conditions, it may be much more 
than this in favorable years. Other tree fruits pay 
correspondingly well, if given good care and if 
they are well marketed. It is a business for the 
specialist rather than for the general farmer. Fruit 
growing, like truck farming, is not particularly well 
adapted to a new country and is successful only on 
soils adapted to the fruits and in climates where 
they can succeed. Modern methods of 
transportation have to a large extent improved the 
facilities for marketing fruit, and the business is 
consequently expanding. 

Single-crop growing. There are not many crops 
that can be grown continuously until the land is 
exhausted or becomes infested with disease, 
resulting in frequent losses. Cotton raising in the 
South, corn raising in some of the central states, 
and tobacco raising in some sections have been 
continuously practised for some years, resulting in 
seriously depleted soil and disastrous financial 
conditions. Single cropping requires much less 
equipment per acre than truck farming or fruit 
growing, and can be carried on in a more extensive 
way. In following a single-crop line of farming, it 
is usually necessary to resort to 'the use of 
fertilizers to keep up the production. Hay raising in 
the vicinity of large cities or markets is a common 
example of single-crop farming. This type of crop 
raising can be followed successfully longer than 
most kinds because of the freedom of grasses from 
disease and because the land kept in hay does not 
wash as badly as when cultivated for crop growing. 
It is safe to say, however, that no successful 
method of single-crop farming has been developed 
and except under unusual circumstances this type 
of farming should not be advised. 




Fig. 4. _ Com on a plat close to that shown in Fig. 3, but on 
which a five-year rotation is practised. (This and Fig. 3 from Minn. 
Bulletin 125.) 

Diversified farming. A Diversified farming is the 
most popular of any type and is more generally 
adapted to soil and climatic conditions in all parts 
of the United States. This type . of farming 
properly includes both crop growing- and livestock 
raising. The proper arrangement of crops in rotation 
aids in maintaining the fertility of the soil and helps 
the farmer to avoid competition between crops for 
labor. It also enables him to employ his help 
profitably throughout the year, since the large 
demand for labor by the livestock usually comes in 
the winter season when the demand for labor by 
crops is comparatively inactive. If the crops grown 
on the farm can be fed to livestock which is 
adapted to the locality and the market, quite as 
large profits can be made from the crops by 
marketing through the livestock as by selling them 
direct. The manure from the livestock, returned to 
the farm, will aid materially in keeping the soil in 
good physical condition and in maintaining the 
supply of chemical elements which are necessary in 
producing succeeding crops. The income from a 
diversified farm, because of the varying interests 
and sources of receipts, is much larger than from a 
farm where a single-crop system is followed. This 
type of farming is adapted to either large or small 
farms. The size of the business is often determined 
by the amount of labor available. Diversification 
allows a variation in the crops to be grown from 
year to year, and permits the production of live- 
stock suited to the demands of the market. While it 
does not pay so large a margin of profit per acre as 
some of the intensive types, in favorable years, 
crop returns from the diversified farm are much 
more certain. The larger number of acres that can 
be handled 
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also enables the farmer on a diversified farm 
to earn a larger labor income than a man on 
the smaller farm who gets larger returns per 
acre. The average farm family on a diversi- 
fied farm can supply all the labor for and can 
care for the products from 80 to 1 GO acres of 
land. When the farm is well planned and or- 
ganized, and the crops and livestock are prop- 
erly proportioned, it is easily possible for the 
average farm family to handle the crops and 
products from 240 acres or more. Gross re- 
turns from farms so handled should, with 
normal prices for products, be from $20 to $40 
per acre, depending on the skill of the mana- 
ger and the quality of the soil. 

Livestock raising. Livestock raising has 
come to be looked upon as the highest type 
of general farming possible. In certain sec- 
tions it has been made the main line of pro- 
duction. Livestock farming may include the 
production of beef cattle, sheep, hogs, daiiy 
cattle, horses, and poultry. Some farmers will 
produce only one class of livestock, others will 
be so situated as to make it possible to pro- 
duce profitably two or more kinds. The 
smaller animals are adapted to the smaller 
farms, and call for comparatively small capi- 
talization. The larger animals, such as horses 
and cattle, are best adapted to large farms 
where grazing land is cheap and plentiful, 
and generally the animals can be handled in 
large groups. Stock raising of this kind calls 
for large investments in buildings and breed- 
ing stock. It requires also a great deal of la- 
bor and carries large risks. This 
field, particularly, calls for skilled 
management, good judgment, and 
business ability on the part of the 
farmer. Buying, finishing, and 
selling stock is quite as much a 
part of the business as the pro- 
duction of crops. Unless the ani- 
mals are well matured and sold to 
advantage, there is likelihood of 
large loss. Where good manage- 
ment can be given, however, 
livestock raising is one of the 
most remunerative types of farm- 
ing and provides an almost certain 
income. Dairying, especially, is 
expected to bring a sure income, 
when conducted in the vicinity of 
good markets. 



Distribution of Capital 

The money invested is a large 
factor in earning an income from 
the farm. Pew farmers think of 
this, but it is a fact nevertheless. 
Bankers recognize the earning 
power of money when they pay 4 
per cent interest on savings de- 
posits and loan these same de- 
posits on farm lands at 6 or 8 per 
cent. Business men are careful 



to invest their money where it will not only yield 
interest, but where it can be turned 
over quickly, thus early yielding profits. Farmers 
must study this question and so invest their money 
in the farm business as to earn the quickest and 
largest returns. 

Farm capital may be divided into two classes: 
(I) permanently invested or "fixed capital"; and (2) 
temporarily invested or "operating capital." The 
first class is represented by the investment in land 
and improvements such as buildings, fences, wells, 
drainage, etc. The second class includes money 
invested in teams and other livestock, seeds, feeds 
and supplies, and cash for running the business. 
Farm management investigations have clearly 
shown that a relatively large proportion of the total 
capital should be used as operating capital. These 
studies show that the farmers who reserve 
sufficient capital to employ help when it can be 
used profitably, or to buy stock for feeding 
purposes when there is promise for profit, or for 
some specific enterprise when conditions are 
favorable, receive greater returns from their farms 
than do those who invest too large a part of their 
capital in the fixed form, such as land and 
buildings. Studies in Wisconsin show that certain 
farmers, who had 86.5 per cent of their capital 
invested in the fixed form and only 13.5 per cent 
in operating capital, received a labor income of 
only $168. Certain other farmers, who had only 
71.8 per cent of their capital in fixed form, and 
28.2 per cent 
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in onerating capital, received a labor income of 
$1,629. Other studies made in various parts of the 
United States support this statement and indicate 
the wisdom of a generous investment in operating 
capital. Just what this proportion should be will 
depend upon the type of farming and the 
circumstances of the individual. For the average 
diversified farm, approximately the following 
proportions should give satisfactory results: 



Fixed capital 



Operating 
capital 



/ Land 45 per cent 

\ Buildings .. ..20 " " 

Livestock . . 22 per cent 

Implements 

and tools 8 

Cash for oper- 



ating 



It should be borne in mind that in buying a farm 
and equipping it with new machinery, the 
proportion in the land investment will run lower 
than indicated, while the values in implements and 
tools will be higher. The machinery, however, 
depreciates in value, with use, while land is likely 
to increase in value as it is developed and put under 
tillage. In the older communities the proportion of 
the investment will change greatly. On small farms 
near terminal markets, the machinery investment 
may become comparatively insignificant and the 
proportions will vary decidedly with the increase or 
decrease of livestock. 

Disposition of Products 

In planning the farm business the whole problem 
of what to produce and how to sell it should be 
thoroughly worked out. Changes will be necessary 
as agricultural developments 
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and new economic conditions arise, but tne 
general plan of disposing of the product can be 
laid. Such matters must be considered as the kind 
of product that will be in demand, the amount that 
can be produced, storage and preparation for 
market, the kind of package in which it can best be 
delivered, the transportation facilities and charges, 
the condition of goods on arrival and the 
distribution system through which they must go to 
the consumer, the commissions to be paid, and the 
total expense that must be met. These questions all 
affect the profits to be made and determine A 
whether or not it is wise to undertake certain lines 
of production. These questions _can_ all be 
thought out in advance, if attention is given to 
them. They are a part of the business plans of 
every successful farmer. 

The labor supply. It is impossible to build up a 
farm business without giving consideration to the 
question of labor. Large quantities of man-and- 
horse or motive-power labor are required if a big 
farm is to be operated. Investigations show that in 
general farming at least one man is needed for 
every 100 acres of land, and that one horse, or the 
equivalent in motive power, is needed for every 30 
acres. More intensive crops demand more labor 
than this. It would be very unwise for a farmer to 
try to operate 500 or 600 acres of land, if his crew 
were limited to 2 men and 8 horses. The 
requirement of the farm for both man and horse 
labor should be conservatively calculated in 
planning the farm organization, and estimates 
made of the possibility of hiring or otherwise 
supplying the amount needed. If it cannot be 
provided, the plan must be modified to meet the 
possibilities of the case. More will be said on this 
subject under "Labor requirements" (p. 16). 



Planning the Farm Layout 

A well-planned farm is a source of constant satisfaction. It may also be a source of 
increased profits. An outline map of the entire farm, showing the location of the 
farmstead, the size and shape of the fields, and indicating the rotations to be followed 
and the crops to be raised, can readily be made (Fig. 5, and Fig. 336 in Vol. III.) A map 
of this kind makes it easy to record the yield of crops from the various fields and the 
operations on each. It can also be used for recording the application of manure and such 
other facts about the farm operations as may be desired. _ 

The working out of a map of this kind helps the farmer to see and correct the weak 
spots in his plans for cropping and operating the farm and, when well done, leads to 
more uniform production and a more steady volume of business. Frequently it will be 
necessary to work out a temporary plan which can be modified or changed from year to 
year until the permanent plan can be followed. The completed plan is shown in Figure 
6. 

When the permanent plan is finally perfected, several outline copies should be 
made, so that they may be used as wanted. One can be used for a yearly crop ledger 
plan, as shown in Figure 7; another, as a record of manuring, as shown in Figure 8. 
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Iy manured and cultivated. The essential thing is to 
plan the fields and adopt the rotation that will meet 
the needs of the farm business. The kinds of crops 
that will be grown and the quantity in which each 
will be grown will depend very largely upon the 
kind of livestock raised, the demand for feed, and 
the possibilities of selling on the market for cash. 
Good crop rotations are shown in Figures 12 and 
13. 

Plans for maintenance of fertility. The productive 
capacity of the soil determines largely the profits 
that can be made from farming. Unless the soil 
fertility is maintained, it will yield but poorly, often 
not paying for the labor put upon it. The scheme of 
cropping adopted should provide for the 
maintenance of fertility and should induce large 
production. It has been shown that production 
cannot be maintained without incorporating in the 
soil a good supply of vegetable matter. This 
vegetable matter may be supplied either by plowing 
under green crops or by the application of barnyard 
manures. In the best systems of farming, both 
expedients are resorted to. Clover, cowpeas, alfalfa, 
and other legumes are especially useful in 
maintaining soil fertility. These crops gather 
nitrogen from the air and incorporate it in their own 
structure. When these crops are plowed under and 
allowed to decay in the soil, they thus add large 
quantities of nitrogen to the soil. Phosphorus, 
which is another element of fertility most likely to 
be depleted, can be supplied only through the 
addition of barnyard manure or by the application 
of the commercial forms of phosphate. All of the 
necessary elements of fertility can be supplied to 
the soil in liberal applications of barnyard manure. 
It is for this reason that 



livestock raising on high-priced land and in thickly 
settled localities is so popular. Fertility can best be 
maintained by liberal applications of barnyard 
manure and by the use of legume crops for green 
manuring. Corn stalks, grain stubble, and most 
other crop residues may often be plowed under to 
advantage. While not so rich as the legumes, they 
possess considerable fertilizing material and help 
in keeping the soil in good physical condition. For 
certain crop conditions, acid phosphate, rock 
phosphate, potash and other forms of commercial 
fertilizers can be used with profit. The best results 
will usually follow their use in conjunction with 
the farm manures. 

Livestock Plans 

Large quantities of cheap rough feeds for which 
there is no market are grown on most farms. These 
feeds cannot be transported to market profitably on 
account of their bulk. Straw from the various 
grains, corn fodder and silage, and the aftermath 
from the meadows are examples of this class of 
foodstuffs. Many farms contain rough land which 
is difficult to till. Such land will often grow good 
grass and make good pasture. It can be made to 
return cash to the farm through the use of 
livestock. Pasture, even on comparatively 
expensive land, is one of the cheapest animal feeds 
that can be provided. Investigations show that the 
greatest profits from livestock are made where 
animals are raised on these cheap feeds. Expensive 
grain feeds may profitably be fed to livestock at 
the finishing period or for special production, but 
experience has shown that it is not profitable to 
raise livestock for market purposes on highly 
concentrated marketable grains. 
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Fig. 9. A poorly planned farm (left) and a well-planned one_ (right). In the first the average distance from farmstead to fields is about 
70 rods: in the second, 24 rods. On this basis it will take a man and team 4 days more-to grow o. 30-acre field of com on the poorly 
arranged farm than on the other. 



16 



FARM 
KNOWLEDGE 



30' 35' 
2 *-T0 FIELDS O 



The kind of livestock to keep, therefore, and 
the amount of livestock are determined large- 
ly by the amount of pasture land available 
and by the amount of coarse roughage grown 
that cannot be disposed of except through 
the medium of livestock. Necessarily, the 
kind and amount of stock that can be kept 
will vary with the sections of the country in 
which the farm is located. For average con- 
ditions under which general farming is fol- 
lowed, however, it is believed that there 
should be one 
cow kept or the 
equivalent of 
other livestock, 
to each 4 or 5 
acres of land. 
Under such 
con- 
ditions the ani- 
mals can be 
maintained 
largely on the 
cheap feeds of 
the farm, and 
will in return 
provide 
manure 

enough if care- 
fully 

husbanded 
fo maintain 
per- 
manently 
the 

fertility of the 
land. On very 
productive soil 
and under in- 
tensive 
systems 
of agriculture, 
it 

may be found 
profitable 
to 

have as much 
as one cow, or 
the equivalent, 
toeachtwoacres 
of land. Under 
range 
condi- 
tions, not more 
than one such 
animal to each 
10 acres of 
land 

may be advis- 
able. No fixed 
rule can be laid 
down that all 

nan follow hut 
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Fig. 10. A well-planned farmstead. Note location of machine shed near bam 
and on direct line of travel to field; that of workshop and combined milkhouse 
and icehouse between house and barn; that of the kitchen garden near the 
dwelling; and the close, convenient grouping of all the buildings. 



plete without providing adequate shelter for 
the class of stock that is to be raised. Sheep 
and beef cattle do quite as well in open sheds 
with only sufficient protection from cold rains 
and snow. Dairy cows must be more care- 
fully housed if they are to give the largest 
production. Plans should be made, not only 
for winter protection, but also for protection 
against flies, ticks and other pests. Dipping 
vats are an essential part of the equipment 
in the South. 



eed Supplies. 
If much live- 
stock is kept, the 
farm manager 
must look well 
ahead and make 
sure that he has 
sufficient 
feed 

supplies in sight 
to meet the de- 
mands. Profits 
from livestock 
raising are 
quickly consum- 
ed through the 
purchase of 
feeds. It is often 
better to depress 
the amount of 
livestock grown 
in feed shortages 
than to over- 
stock and have 
topurchaselarge 
quantities of 
hi gh-pri ced 
feeds. In order 
to determine the 
feed needs of the 
year it is neces- 
sary to decide on 
rations that will 
be fed and to 
calculate the 
amount required 
of each class of 
feeds. This can 
quite as well be 
done a year in 
advance as to 
wait until the feed is needed, and often 
will indicate to the farmer what feeds must 
be bought. By knowing beforehand he can 
take advantage of market depressions and 
buy when they are low 1 or sell his surplus when 
high. Likewise, complete plans for the care 
and management of the stock are essential. A 
knowledge of the available labor plans for 
feeding, and method of management, is of 
great use in avoiding loss. 
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Planning the Labor Requirements 

A successful year's business cannot be planned out without taking into consideration 

the labor requirements of the farm. It is a difficult thing to 
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eaves a 5-acr'e permanent hog pasture and a 20- acre permanent, 
watered stock pasture which can be supplemented by the aftermath in the grain 
fields. 
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Fig. 14. Machinery should be 
will not bring increased crops 
judgment to locate this point. 



than it is to change 
them about frequently .21 
When confined to cer- 
tain regular duties, men 
need less supervision 
and are more likely to 
become interested in 
their work. In this way 
they come to carry a 
part of theresponsibiiity 
for getting results. In 
assigning the duties, 
care should be taken to 
<• observe so far as pos- 
sible the likes and dis- 
likes of each laborer for 
certain kinds of work. 
If one has a liking for 
cows rather than for 
horses and machinery, it 
is likely that he will 
give the best service in 
caring for the dairy as his share of the work. 
The one who likes horses and machinery 
should be assigned to the fields as his main 
responsibility. Each will, of course, have to 
do other things than care for his regular work, 
and both may have to combine on the per- 
formance of many disagreeable tasks, but 
both will be happier in their work for being 
employed the larger part of their time at 
work in which they are interested. In order 
to keep labor satisfied, it is important that the 
work be somewhat equally divided. If there 
are disagreeable tasks about the farm, these 
should not always be put on the same person. 
A combination of all on a disagreeable job, or 
an exchange in the order of doing it, will of- 
ten smooth up the objections to such work 
and result in a much better satisfied crew. 

Directing the labor. Most of the farm work in the 
United States is directed by the farmers who own 
and operate the land. Ordinarily the fanner 
performs the work in the fields or barns himself, 
using the help of such members of his family as are 
able to assist. When the amount of labor is more 
than can be performed by the family, he employs 
what is needed. In either case he himself is the 
manager and working foreman. No better 
combination can be made for getting the work done 
on small farms. The personal interest of the farmer 
himself, and often of the others, in getting the best 
results possible, stimulates industriousl^^|nd 
tends to eliminate waste and break; "J J 
intimate personal knowledge of all of the BStiSTs of, 
the farm business is a large factor in securing good 
profits. 

On farms that are too large or too complicated to 
be operated by the farmer and his family, greater 
attention must be given to the supervision of the 
labor. Because the farm work is spread over such a 
large land area, it is seldom wise to employ more 
than 6 or 8 men without some one directly in 




purchased and used up to the point beyond which further expense 
or an actual saving of labor cost. It requires records and good 



charge as a working foreman. Usually this foreman 
can be picked from the crew, choosing one of the 
most efficient and reliable. By paying him a 
premium over the other men, his interest in getting 
a large amount of work done can be secured. On 
large farms where many men are employed, it may 
be necessary to have several such foremen. One 
may be put in charge of the barn , work with 
certain helpers assigned to him, another may be 
given the responsibility for the field work, and still 
another may be put in charge of a crew engaged in 
making repairs and certain improvements. In this 
way the farmer becomes his own manager and 
superintendent, keeping in constant touch with the 
work of the farm through the foremen, and 
transacting the business. The foremen take the 
responsibility of keeping the men at their assigned 
duties and of having the work done as it should be. 
In an arrangement of this kind it is wise for the 
farmer or manager to deal only with the foremen of 
each crew, thus recognizing their positions and 
gaining for them the respect of the crew. In 
handling a crew of farm laborers it is essential that 
the one in charge know how to do the work himself 
and how much to expect in laying out a day's work 
for the men. When he does have this knowledge he 
will be able to detect shirkers and can better insist 
on a full day's work. He should always be on the 
watch for labor-saving methods and prompt to train 
his men to adopt them and to avoid wasted effort. 
If possible there should be maintained between the 
len^tfiemsejygs and, between them and the 
loreman,, a Qgraftion interest in the work at hand. 

aid be "a leader" rather than "a 



Sjs. . 

WP*^ in ortte^to bring this about. The farm 
manager who can gain and hold the goodwill of his 
men has an asset which can be turned to good 
account in securing profits from his business. 
Use of machinery in saving labor. Much 
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MWM»^y™V^ration:-; on farms are 
done as they were 25 years ago. Most of the 
improvement in methods of doing farm work is 
due to the development of machinery. Self-binding 
harvesters, self-feeding blow-stacker threshing 
machines, gang plows, hay loaders, potato diggers 
and sorters, manure spreaders, milking machines, 
and gas engines are familiar examples of labor- 
saving implements. The equipment of a farm is not 
complete until it includes as many of these 
implements as the business of the farm can use 
profitably. There is no question but what 
machinery of suitable size and quality will aid 
materially in getting the work on the farm done 
promptly and in good order. Machinery should not 
be purchased, however, until it can be shown that 
it will be possible to save its equivalent expense in 
man or horse labor, or that it will materially aid in 
securing products of better quality. In determining 
these questions it is necessary to estimate the 
expense of doing the work with and without the 
machine. The plan should be adopted which gives 
the product at the lowest cost, unless the machine 
is wanted purely to relieve the farmer and his 
family from heavy drudgery. 

Daily program of work. Farm work is subject to 
more sudden changes than most other lines of 
work. The duties of the farm are performed largely 
out of doors, and sudden storms or climatic 
changes may necessitate a change in the whole 
day's work. These changes cannot be made 
without loss of time unless substitute plans are at 
least partly in mind. Daily programs that may be 
approximately followed should be planned out by 
anyone charged with the responsibility of directing 
farm work. These should show what work is to be 
undertaken under fair conditions or stormy. 
Ordinarily they will be prepared a day or two in 
advance of the work. Certainly they should be 
prepared at least the night before. Thus, a "rainy 
day" program or a "cold day" program will be 
made up. There should also be programs for slack 
days in the summer season and also for the days 
when full time in the fields is called for. The mak- 
ing of such programs has two distinct advantages: 
(1) it helps the farmer to determine which 
operations should be performed first and how, 
allowing him to place his men to the best 
advantage; (2) having the plans well thought out 
enables him to give explicit directions promptly, 
thus saving time of both himself and his men. 
Sample programs are submitted herewith. It 
should be understood, of course, that the nature of 
the farm work will not permit following any 
program closely.' Sick animals must be cared for, 
crop emergencies will arise, and numberless 
unforeseen circumstances will occur which will 
interfere with the plans. But with the plans for 
conducting the daily routine clearly map 



ped out and the work definitely organized, these 
interruptions may be reduced to the minimum. It 
should be understood that these are programs for a 
day's work, not records of work actually done. 
Few farmers will be able to carry out such 
programs to the minute or even to the half hour. 
That fact, however, does not lessen the value of 
the program in the least, in laying out work for the 
various members of the crew. 

DAILY PROGRAM OF WORK ON' A DAIRY FARM 



4:45 a. it... 

5:00—0:30. 
6:30- 7:00... 
7:00- 7:30... 
7:30- 8:00 



8:00—11:30 
11:30-12:30 



12:30- 1:00 
1:00- 1:30... 
1:30-4:30 

4:30- 6:00 

6:00—6:30. 
6:30— 9:00j 
9:00 



OF 160 ACRES (3 MEN) 
Rise. 

...Feed and milk covrs. 

Care for other stock tad prepare for breakfast. 
.Breakfast. 

Clean bams, Bprater stock, and get cows 
to oasture. 

? John, cultivate com. 
Field work / Henry, hoe potatoes. 

I Joe, hoe potatoes. 
Water and care for Etock, and get ready 

for dinner. 
Dinner. 



Rest. 



Field work. (See forenoon assignment. 

Joe get cows at 4:00.) 
Feed and care for cows and other stock. 

Milk. 
_Supper. 

_Recreation, reading, or social calls. 
.Retire. 



DAILY PROGRAM OF WORK FOR A 160- ACRE 
DIVERSIFIED FARM (2 MEN) 



a. M 

5:00 



Summer Season — Good weather 4:45 
Rise. 



6:20. ...Feed horses, hogs, and other livestock; 

clean and harness horses, milk cows; put 
barns in order. 

6:20- 6:30 Prepare for breakfast. 

6:30- 7:00 Breakfast. 

7:00-11:30 Work in fields. 

1 1:30-12:00 Return from fields, feed and water stock, 

prepare for dinner. 
12:00- 12:30.. ..Dinner. 
12:30- l:00....Rest. 
1:00- 5:00 Work in fields. 

5:00- 6:00. ...Feed and care for stock and miTV cows. 6:00- 
6:30. ...Supper. 

6:30- 9:00 Recreation; reading and social calls. 

9:00 Retire. 



DAILY PROGRAM OF WORK FOR A 160- ACRE 
DIVERSIFIED FARM (2 MEN) 

Summer Season — Rainy day 4:45 a. 

m Rise. 

5:00- 6:20... .Feed horsesf>hogs, and other stock; curry horses, 

milk cows, and put bam in order. 
6:20- 6:30... .Prepare for breakfast. • 
6:30- 7:00.. ..Breakfast. 

7:00 — 1 1 :30... .Whitewash barn and poultry house. 
11:30 — 12:00 Care for stock and prepare for dinner. 
12:00-12:30 Dinner. 
12:30- 1:00... .Rest. 

1:00- 5:00 Sharpen mower sickles and overhaul 
mower and hay rake. 
00 — 6:00 Feed and care for stock and milk cows. 
00- 6:30... .Supper. ■ • 
30 — 9:00 Reading or recreation. 
00 Retire. 



Purchasing and Marketing 
Storekeepers and merchants make their profits by 
buying at wholesale and selling at 
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retail. Farmers as a2»ule, reverse the process, 
buying at retail and senmg at wholesale. It is in this 
respect that the independence of the farmer is often 
his downfall. Were it not for the fact that they buy 
but small quantities of commodities and produce 
nearly everything that they sell, this policy would 
be fatal to their business. Great improvement can 
be made by most farmers in their arrangements 
both for buying supplies and for selling their farm 
products. 

Individual buying of supplies. In buying 
supplies, farmers as a rule deal with small retail 
stores in country towns. They buy in small 
quantities and often on time. Therefore they pay 
the highest price and oftentimes interest on the 
purchase, either directly or indirectly. A much 
better plan is to buy in large quantities, in unbroken 
lots, and for cash. There is no objection to dealing 
with the country storekeeper if he charges only a 
reasonable profit for his services as agent. It is wise 
always to watch the market and to learn what goods 
can be bought for in other places, and to stand 
ready to take advantage of bargains when offered. 
This is where a little ready cash held for operating 
expenses can be used to advantage. 

Buying supplies cooperatively. Because an 
individual farmer needs only small quantities of 
most commodities that he buys, it is impossible for 
him to secure very low prices. The farmers in many 
sections are finding that by cooperation in securing 
supplies they are able to reduce the cost greatly. 
Goods bought in carload lots can be handled much 
more cheaply than when bought in small ship- 
ments, on which local freight must be paid. The 
farmers of a community can often join in the 
purchase of carload lots of bran, cottonseed meal, 
tankage, corn, or other feedstuffs. Fence wire, salt, 
cement, and other building material, also, may be 
purchased in the same way. Flour, sugar, and other 
household supplies may be included in the list in 
some communities, and where new supplies of 
livestock are to be introduced or a number of herd 
bulls are needed, cooperative buying and 
ownership has many advantages. Cooperative 
buying does not necessarily mean freezing out the 
retail dealer. When quotations for carlots of goods 
are wanted, the local dealer should be asked to 
figure on the order. If he can supply the goods at 
the same figure as a dealer farther away, he should 
be given the order. Often he can give considerable 
service in acting as the distributing agent and 
adjusting the bills between the purchasers. For such 
service he is entitled to get a commission or pay at 
some fixed rate._ In any event, his goodwill should 
be retained as a member of the community, if he is 
fair-minded and square-dealing in other matters. 

Selling the farm products. Few farmers market 
their products to the best advantage. Usually sales 
are made by the individual farm 



er when he has a product to sell or is in need of 
cash. In selling, but little attention is given to 
market fluctuations or to hunting for a market that 
will pay a special price for products of exceptional 
quality. He takes whatever he has to offer to a 
dealer at the local market, and takes what he can get 
for it. The reason for this is plain. The individual 
farmer can do but little to influence the market. He 
does not have enough of any product to market to 
affect prices materially. He seldom has enough to 
ship in large lots or in carloads to a better market. 
As a consequence, he is at the mercy of the local 
buyer. When there is no competition in the local 
market, the buyer has the advantage, but in most 
cases he pays all he can afford to for the quality of 
the goods offered. Good products marketed in small 
lots with poorer products are used to bring up the 
average of the shipment. The farmer who supplies 
the best goods does not always get their full value 
in selling on a noncompetitive market. Where staple 
products that are not perishable are to be marketed, 
the problem is not so serious, but without question 
study given to the problem of marketing would on 
most farms materially increase the net profit. 

Whether the products are to be retailed direct to 
the consumer by the farmer or sold through a 
commission man, will depend upon the 
circumstances. Delivery to consumers in most cases 
requires special equipment and more time than the 
farmer can spare from the duties of growing the 
crop or making the product. In such cases it is best 
to leave the distribution to some one especially 
equipped for handling it and who can combine the 
products from many farmers, thus reducing the cost 
of distribution as a whole. 

Careful preparation of the goods for market is an 
important factor in getting good values for them. It 
is not uncommon to find grain offered for sale 
which contains weed seeds, dirt, and other foreign 
matter. Such grain is subject to dockage and must 
be cleaned before it can be used. If the cleaning is 
left to the buyer, he must buy low enough so that he 
can afford to do the cleaning. In many cases, with 
special equipment he can do the cleaning more 
cheaply than the farmer can. The farmer should see, 
however, that he does not lose more than the cost of 
cleaning in selling his grain, and in growing grain, 
the aim should be to keep it free from weeds, keep 
out the dirt and foreign matter, and to produce only 
a product of good quality. A premium can be 
demanded for the best. If such goods are produced 
in sufficient quantities, shipment to a terminal 
market, when the local market refuses to pay full 
value, may be advisable. 

Special preparation of all articles or produce 
should be given careful consideration. Good 
premiums are always paid for freshly gathered 
eggs, for attractively packaged but 
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advantage. Attractively dressed poultry can 
usually be sold at an advance over the common 
run. Berries, fruit, and potatoes require careful 
grading and shipment in attractive packages to 
bring the top of the market. Disease must be kept 
out and only good goods sent, if a market is to be 
permanently maintained. It is possible, of course, 
to fuss over the preparation of products so much 
as to raise the labor costs beyond the possible 
extra margin. Attention should be given to 
maintaining a regular supply and to keeping the 
goods up to a high standard. Nothing is more 
quickly fatal to a line of fancy trade than to 
disappoint shippers in either the expected arrival 
of goods or the quality of goods when they do 
arrive. 

In selling livestock it is important to have the 
animals well grown and finished for the purpose 
of meeting a specific market. An animal in good 
flesh always sells better than one that shows poor 
care. This is especially true of horses and cattle. 
Attention should be given to having animals at the 
right age and weight when offered for the market, 
and the farmer who is looking for profits should 
avoid having animals grow old and unsalable on 
his hands. The indivi lual farmer can improve the 
returns much by giving attention to producing the 
kind the market demands, to keeping his products 
up to a high standard of quality, to preparing them 
carefully and shipping them in packages suitable 
to the market, and by wisely selecting the best 
market for his goods. It is not possible for the 
individual to affect materially the market price for 
this produce. By joining his neighbors in the 
cooperative shipment of farm produce, frequently 
better prices can be secured. If the farmers of the 
community are to join in the shipment of their 
products, it is essential that they combine on the 
kind of a prod 



uct to supply. The production of one variety of 
potatoes, onions, cabbages, and other vegetables 
will permit the shipment of carloads which are 
standard and which do not have to be regraded or 
broken up into small lots to sell to advantage. 
Selling, consequently, is more fjrornpt and more 
likely to bring more satisfactory prices. Likewise 
community breeding of cattle or other kinds of 
livestock is a decided asset in selling the surplus 
stock. A community has no difficulty in attracting 
buyers from the outside who come because there is 
a large number of animals from which to make 
their selection. Neighborhood effort in breeding 
the best, in judicious advertising of the stock for 
sale, and in giving honest values can thus build a 
reputation for itself which will be reflected through 
the prosperity of the individual farmer. Coop- 
erative livestock shipping associations in com- 
munities that are raising large quantities of meat 
stock are advisable. These insure the individual 
farmers getting their animals on the market with 
the fewest possible commissions and at the 
minimum cost for freight, commissions, and other 
services given. Many other examples of 
cooperation in buying and selling, and of 
individual effort in preparing the goods for market 
and placing them before the people, might be 
given. However, it is believed that these are 
sufficient to start those to thinking about the 
problem who are interested in improving their 
conditions. 

Where individuals are obliged independently to 
find a market for their produce, consideration 
should be given to the merits of the parcels-post 
law, to express shipments, and various other 
methods of shipment which may permit placing the 
produce on the market promptly and in good 
condition. Light products of imperishable quality 
may very satisfactorily be marketed in this way, 
provided a line of customers can be found who are 
reliable and will pay a good price for the product. 




Kefed each day can be marke^ 



kept for 




Marketing takes time that might be given to crops or stock. The purpose of the middleman is to do it quicker, 

better, and more cheaply than the farmer can 



Production is but Half of the Farmer's Business; Not Until He Has Marketed What He Has Raised Can He Begin to Look For Profits 
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Industry Independence Patience 




Among the Qualities That a Good Farmer Must Possess, These Three Stand Supreme: The Will and Powbu to Work: the Virtue op Standing on One's Own Feet; and the Ability to Wait For and Accept 
Giiacukully Whatever Nature Has to Omni 



FARM RECORDS 



entered, is shown in the monthly report (Figure 
27). One of these blanks can be given to each hand 
with the requirement that he keep the record, or 
better, one can be kept for each hand by the farmer 
or foreman. It will be noted that' there are blank 
columns in which can be written the names of the 
fields and crops, or of special classes of livestock. 
There are also columns for general farm expense 
and other charges. The price paid for the labor 
should be entered in the upper right-hand corner 
where space is provided. To make the record more 
complete, the operations are shown on the left 
margin with suitable abbreviations. The 
abbreviations may be entered in the first column 
for each enterprise in explanation of the work 
done. This form of report saves hunting for time 
charges and saves turning over pages to find the 
enterprise. The monthly reports may be 
summarized as completed and all brought into a 
final summary at the end of the year. There is a 
good deal of work in keeping an accurate labor 
record, and it is advised only when specific use is 
to be made of it. 

Feeding record. An approximate record of food 
consumed is very desirable, if not actually 
necessary, in determining the profits from any class 
of livestock. While it is possible to estimate from 
feeds purchased and grown, less the amount on 
hand, about what feedstuffs have been consumed, 
the estimate does not show accurately the 
distribution of feed. A simple feed record in which 
the amounts used by the different classes of 
animals is entered, is advised if a true knowledge 
of the results is desired. 

A feeding record may be taken in two ways. One 
is to weigh up the feed given each animal once a 
week, or once a month, and then get the number of 
days fed and the number of animals it was fed to. 
In this way, the feed for the month can be very 
closely calculated. Figure 26 shows a monthly 
record of this kind. A yearly summary can easily be 
made from the monthly records. The other way is 
to charge the feed in bulk. For instance, if 10 tons 
of hay and 200 bushels of oats are put in the horse 
barn for horse feed, make one charge for it, and 
nothing further need be done until they are gone. 
Whichever way is the most convenient is the one to 
use. 

Crop record. A crop record is not hard to keep, 
and is of value in comparing yields and values in 
succeeding years. The record may be more or less 
complete than the one shown in Figure 30, 
depending on what the farmer wants to know. It 
may be made to include depth and time of plowing, 
depth and time of seeding, time of harvest, weather 
conditions, etc., or it may be cut down to seed 
sown and crop harvested. 

Breeding record. A breeding record is almost a 
necessity on the stock farm. A card catalogue is a 
convenient form for purebred stock, each breeding 
animal having a card on 
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Type 


Records Kept 


Results Obtained 


I 


' 1 . Inventory 


Shows increase or decrease in capital which shows personal 
gain or loss. 


II 

Simple 


1. Inventory 
2. Financial Accounts 


1 .Increase or decrease in capital. 
2. Farm profit or loss. 


III 

Complex 


1. Inventories 
2. Financial Accounts 

3. Labor Records 
4. Livestock and feed, 


1. Increase or/ f^^__QT\ f -^ \ \ 

2. Farm profii^^^f^T^ ^ '^Kr^^L/ 

3. Household <J > ^ -^^%^ss2^k v / 

4. Distribution of receipts and expenses. 
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THE FARMER AND HIS 3 
MONEY 9 

Our standard of value is the dollar containing 25.8 grains of gold, nine tenths fine. 
Our gold coins would be undiminished in value, were they melted into bullion. This is 
not true of our other metallic money, and our paper money is practically worthless as 
paper. The American gold dollar is a type of a perfect money, but not so our other 
moneys. The latter depend more or less for their value on the belief that they can be 
exchanged for gold. If issued in such amounts that the public would lose confidence in 
its being able to exchange them for gold, they would fall in value. 

The money of our country (not considering the hoard in the treasury) may be 
divided into 2 parts: (1) money in circulation and (2) money in banks, the two being 
approximately equal. The money in circulation consists of all money used in payment 
for goods purchased and is in the pockets and purses of the people and in the tills of the 
merchants. The cash in the banks, or reserve, as it is called by the bankers, is used by 
them to make certain the payment of deposits as they are demanded by depositors. 
Much of the deposits have been loaned, and these loans are based on the property of the 
borrowers. The borrowing property owner has only to deposit what he borrowed, on 
which he has a right to draw checks, and his comparatively unexchangeable property 
circulates and performs the function of money. In our country the bank deposits are 
about 5 times as large as the banks' cash or reserves, and circulate more than 3 times as 
fast as money. 



Farming conditions after the Civil War. The 
farmer's business has not been overre- raunerative. 
Following the Civil War the liberal policy of the 
government with reference to the public lands made 
it possible for anyone with the ordinary industry of 
the farmer to secure a farm. The land was fertile 
and abundant, in a climate well suited to the white 
race, and with resources peculiarly suitable for its 
occupation by a hardy people. Many persons took 
advantage of this opportunity, including thousands 
of men who had fought in the Civil War and 
numerous immigrants from Europe. The fertility of 
the soil was the accumulation of ages undisturbed 
by man; the area open to settlement was as large as 
half of Europe. This period was marked by the 
invention of labor-saving machinery, such as the 
reaper, mower, cultivator, steel plow, and the corn 
planter, by means of which farming could be 
carried on with much less man power. 

Such favorable conditions for the production of 
large amounts of agricultural products in proportion 
to the population had never been known before and 
probably never will be known again. Their result 
was an excess of agricultural products. Corn sold 
for a few cents a bushel; chickens as low as 75 
cents a dozen; hogs for 2 cents a pound; horses and 
cattle could be had for a song. Many vegetables 
were so plentiful that they rotted in the fields and 
gardens. Land was cheap in many places, even 
though there was no public land near. Late in the 
seventies a man rigged up a covered wagon outfit 
and left the rich prairie region of northwest 
Missouri, where unimproved land was worth 



$5 per acre, to go to northeastern Kansas, where 
similarly fertile land was worth $2.50 per acre. 
There was no money in farming. The settlers 
understood this. They were unable to make money 
out of their crops, but they were making farms. 

The consumer in the city got his food at 
unheard-of low prices. He became used to such 
prices, and now he seems to think that they are his 
by right. He has failed to appreciate the economic 
and social changes that have taken place — 
exhaustion of the public domain, an increased 
population, and the growth of monopolies. Cheap 
agricultural products have probably disappeared 
forever. 

The uncontrolled forces of nature are a prime 
factor in determining the amount and quality of 
farm products. If nature acts kindly toward the 
farmer and he produces bumper crops, there is 
likely to be such an abundance as to impoverish 
him; while, on the other hand, if nature acts 
niggardly and his crops are smaller than the 
average, while he may profit financially, the 
consumer is impoverished and the cry at once goes 
up that the farmer is getting rich; that the single tax 
should be put in operation against him to take care 
of the so-called unearned increment, and that the 
price of his products should be fixed by law. 
Superficial thinking carries the day. The true 
principles governing the situation are either not 
understood or are cast aside as trash. 

Gregory King's law. When we stop to think it 
over, it is easy to understand that the amount of 
food required, or that can be consumed, to satisfy 
the body's want, is strictly limited in amount. If the 
farmer pro 
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duces more wheat than is normally required to 
appease all appetites, the price falls out of all 
proportion to the amount of excess; similarly, if he 
fails to produce enough, the price rises. A scale of 
ratios governing the increase or decrease of 
amount and the resulting increase or decrease in 
price was worked out by Gregory King several 
hundred years ago. It showed that an increase or 
decrease of 0.1 on an article of prime necessity, as 
such wheat product, lowers or 



raises the price 0.3; that an increase or decrease of 
0.3 in product affects the price 1.6; that a 0.5 
increase or decrease in product makes a difference 
of 4.5 in price, and so on. The application of 
Gregory Xing's law to the world shortage of 
agricultural products in 1916 and 1917, the 
enormous increase in our circulating medium and 
the consequent cheapening of the dollar, and the 
increased demand due to the war, easily account 
for the world's high prices. 



The farmer and farming statistics. It is highly important that the farmer should 
have a comprehensive knowledge of the amount of the world's output of agricultural 
products, the world's probable demand for them, and the sub' sequent price at which 
these products will probably be consumed, based on the law of supply and demand. If 
the United States Department of Agriculture could furnish this information promptly 
and in simple form, it would render the farmer an enormous service. It was a lack of 
this information, and of even a reasonable approach to it, that caused the farmer to sell 
his wheat for around $1 in 1916, whereas later it sold for considerably more than $3, 
and to sell his corn for around 75 cents, whereas a few months later it reached a price 
on the farm of more than $2 per bushel. 

The best of our land suited for grain is already in cultivation and much of it is 
badly worn. Prices have been so low that the farmer has not been able to maintain the 
fertility of the soil. While it is true that there is much land of which not much use is 
made, yet this is the poorest land and can be profitably made use of only when labor is 
plentiful and the prices of agricultural products are high enough to justify it. 



The adjustment between the population of the 
city and that of the country has been undergoing a 
change since colonial times, the city gradually 
gaining on the country until now (1917) in the 
United States it is about 50-50 between them. This 
was satisfactory under normal conditions. It made 
possible a fair division of labor to the mutual 
advantage of country and city. While in many 
respects the farmer's standard of living was too 
low, his position was gradually becoming better. 
His numbers grew relatively less with the im- 
provement of machinery and his per capita 
production increased. This constant adjustment of 
the balance between the rural and city parts of our 
population is of the utmost importance to the 
continued prosperity of both. Owing to the war, 
the adjustment has been thrown out of balance in 
favor of the farmer; but, with a good opportunity 
for permanent economic, social, and scientific im- 
provement, all may yet be well. It should result in 
a higher standard of living for the farmer after the 
war. 

Back of unsatisfactory economic, social, and 
scientific conditions in the country, school 
facilities are still poor and unsuited to the 
country's needs. Among these unsatisfactory 
conditions are: inadequate modern improvements 
such as plumbing and heating in the home; a 
decaying rural church; local institu 



tions insufficiently centralized and in too small 
units; failure to apply the scientific discoveries of 
the agricultural colleges; and failure to use proper 
business methods, due largely to lack of 
cooperation. The Federal government's idea of 
road building, agricultural extension, and industrial 
schools, 50-50 for the government and the local 
unit, works satisfactorily. 

Lack of capital has much to do with holding 
back the country. Money is of more importance to 
the farmer than to other classes. The baker usually 
bakes every day, except Sunday. If he is running on 
borrowed capital for his product, he has only to 
pay interest 1 day or for one three:hundred-and- 
sixty-fifth of a year. If the rate of interest is 
anywhere within reason, the baker will not be 
much interested, because, calculated on each loaf 
of bread for but one day, it will affect its price but 
little. The groceryman has in the neighbourhood of 
6 turnovers a year. If he is running on borrowed 
capital, he mil have to pay not more than 2 months' 
interest on each turnover, an amount of no great 
importance. With the farmer it is different. 
Including the equipment his annual turnover would 
be on an average in the neighbourhood of one-sixth 
of the investment, or 1 complete turnover in 6 
years. This is a serious matter. To determine the 
rate at which he could profitably 
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Fig. 32. A comparison of the earnings of different kinds of -workers. It must be remembered that normally the cost of living is lower on 

the farm than in the city. (Farmers' Bulletin 746) 



sell the articles he produces on the farm, the farmer 
would have to take into consideration the amount of 
interest for 6 years. The question of the rate of 
interest would be a much more important matter to 
him than to the baker, groceryman, or almost any 
other business man. To the farmer the question of 
whether or not he receives interest on his deposits, 
and the rate of interest he has to pay on the money 
he borrows, is extremely serious. His business is so 
hazardous and his rate of turnover so slow, that to 
him a loan is like making an investment. It will 
probably be a long time before the net income from 
the property will be sufficient to pay the debt, and 
by that time the property may have depreciated. 

The farmer and hanker. The farmer, then, should 
have only a general interest in the ordinary 
commercial stock bank, which loans current 
account deposits and, consequently, can make loans 
only for a short time; rather he should be interested 
in banks specially organized to suit his business. 
The land-own 



ing farmer would then have sufficient capital to 
justify his receiving a long-time loan secured by 
mortgage at a reasonable rate of interest. Even 
farmers having no capital to speak, of, who desired 
a personal loan, might be accommodated at a 
reasonable rate, if a special device were worked out 
making credit depend on a moral and a material 
basis. Persons without much capital can borrow, if 
they can but combine their material solvency, 
establish a moral guarantee, and take loans only for 
production purposes. This form of organization has, 
however, made but little progress in the United 
States. 

The rate of interest the small farmer has to pay 
comes as a surprise even to the well- informed. In 
an investigation made in 1914 in an average corn- 
belt county in one of the leading middle-western 
states, it was found that the-farm owners 
borrowingon mortgage a sum not exceeding $500, 
paid, including overhead charges, 11 per cent 
interest. The net rate of income made on each farm 
probably did not amount to one third of this rate. 



Some of the farmer's difficulties. It is worth repeating that the income of the farmer 
is haphazard and too small, especially the income of the small farmer. The manufacturer 
can plan and ran his business with more or less clockwise regularity. In addition to the 
worry of dissatisfied laborers and the difficulties of securing materials, such as 
machinery, repairs, fertilizer, livestock, etc., which correspond to the troubles besetting 
the manufacturer, the farmer is beset by another series of difficulties unknown and 
unsuspected by the city rural reformer. His business cannot be_ carried on like that of 
the manufacturer with clockwise regularity and precision. He has no assurance that his 
plans will work out. At one time his farm is beset by drought; at another by too much 
moisture; now by insect pests of one kind or another, 
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Their condition shows this to be a losing game. The farmer must organize or become a 
peasant. What is the best form of organization? Experience has shown that cooperation 
(Chapter 6) is the most promising. The genuinely cooperative organization is 
democratic. It provides for the distribution of profits in proportion to the purchases or 
sales made or work done. There is a tremendous loss in rural efficiency from lack of 
organization among the farmers. His purchases are made at retail; his sales at 
wholesale. This is one reason for his unprosperous condition and isolation. The young 
farmer should be a leader in his neighborhood and, if possible, in his county and state. 
He should give liberally of his time and money to awaken other farmers, and should 
not rest contented until they are organized. The tremendous revolution in the methods 
of carrying on industrialized business has scarcely affected him in his own methods. In 
fact, the number of independent farmers in proportion to the population has scarcely 
changed. How could the more than 6,000,000 such farmers combine to form a 
monopoly capable of holding its own against the industrial monopolies confronting 
them? They have been unable to do it. Instead of being able to limit his products to the 
active demand, as do many industrial concerns, each farmer does his best to produce 
all he can. 

The rise of material forces and machinery have not done for the farmer nearly so 
much as it has done for those in other lines of activities. How has he done as well as he 
has? It has been due to fortuitous circumstances. Modern science, the use of natural 
forces to drive machinery, have done so much more for the city; and the desire of most 
persons to live away from human isolation has made the city, to them, more attractive 
than the country. So, in spite of the fact that the surplus population has been reared in 
the country, 




Fig. 34. Map showing the Federal Fann Loan Bank Districts and the location of the bank in each one. (From Bul- 
latin of the Missouri State Board of Agriculture) 
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enough people have turned away from the environment of their childhood to go to the 
city to make the balance of the population as between the city and country such as to 
place the farmer in a much better position than he otherwise would have been. 

Of course there is some surplus money in the country. Some farmers have 
outdistanced their neighbors in this respect. ■ It is their duty to help build up the 
neighborhood in which they live, to use their influence and means to help their local 
institutions. The proper division and expenditure of the farmer's income is a difficult 
matter. His family should be supplied with necessary reading material. This is especially 
important where there is no local library. The books sold by subscription through 
traveling agents, and usually found on the shelves of the farmer's bookcase or on his 
table, are generally almost worthless and represent so much money thrown away. Many 
of the bulletins of the United States Department of Agriculture and from the colleges of 
agriculture, which directly pertain to his business, could be secured free of cost. 

Woman's life pn farm a hard one. The woman on the farm has been given too little 
consideration. Hers has too often been a life of drudgery. To bear and rear a family, 
doing the housework, washing, cooking (often for hired men), raising poultry, working 
in the garden, milking — all this is too much to expect of her, especially after some 
accumulation of property has been made. Too many think an investment of modern- 
appliances in the home could earn no income. This is a short-sighted viewpoint. As soon 
as the financial condition of the family permits, modem plumbing, heating, and other 
appliances should be installed in the home. More contentment and better health should 
make this a paying investment. A cooperative laundry along with a cooperative creamery 
would relieve the farm woman of some of her most onerous duties. The reason farm 
machinery comes first is because it has been thought that the income came from this 
equipment. A reasonable expenditure in lightening and making more pleasant the work 
of the women on the farm would add very much to the well-being of the whole family' 

Too little attention is given by farmers to politics of the right kind. The result is that 
there are but few farmers holding high positions in our government, even positions 
directly pertaining to farm matters. But few men in public life understand the farmers' 
problems. 



Cheap labor should be exposed. Many 
farmers believe in cheap farm hands. This is 
a big mistake. On the family-sized farm the 
income comes from 2 sources: interest on the 
investment and labor income. Of these the 
latter is the larger and the more important. 
If labor is cheap, the farmer and his family, 
whose source of income comes mainly from 
their labor, receive a still smaller income. The 
farmer should oppose the immigration of 
cheap labor as he would the cholera. If suc- 
cessful, it means for him the ruin of the in- 
dependent family-sized farm, and the incor- 
poration in its stead of the large industrial 
farm. 

The bank may be of the utmost use and 
farmer. That it does not Federal Farm Loan Act. The 
properly meet his needs, there seems to be 
no reasonable doubt. To him the bank in 
general is a place to deposit money, without 
interest, awaiting investment; also, a place 



where he may obtain money on terms unsuit- 
ed to' his business needs, lie takes little in- 
terest in the part his deposits play in enabling 
the bank to manufacture credit and thus loan 
back to him many times the amount of the 
bank's ready cash. The commercial banks 
are not suited to_ the farmer's needs, even 
from the standpoint of short loans on per- 
sonal credit, and of course they are not 
available for mortgage loans. _ The security 
he is required to give is not suited to his con- 
dition, and so is hard, if not impossible, to 
get. The Federal Farm Loan Act does not 
offer much relief for short-time personal loans, 
it being designed to meet the need of farmers 
for long-time loans on farm lands, importance to the 
Federal A ®rm 

Loan Act, which was approved July 17, 191b, 
is discussed in Volume IV, Chapter 7, yet it 
is thought best to insert here the following 
explanatory paragraphs and table from * arm- 
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-to pay m 

It is well for a farmer, whenever he has surplus 
money which he does not care to invest, or even 
when he borrows money, to deposit it in a local 
bank where he can draw on it. This de- posit serves 
as a checking account for the depositor, and is 
safer and more convenient than money. The more 
deposits are resorted 



bank can base loans, and to society because it will 
need less gold to do the work done by these 
deposits as checking accounts. If farmers are wise, 
they wall take advantage of the profits in deposits 
and organize personal, credit banks suited to their 
own needs. 
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taxes is determined by lav/. This should be 
met honorably and cheerfully. If the emer- 
gency be pressing, borrowing may have to bo 
resorted to. Bonds or other securities for 
loans must be issued and sold, %vhich it is the 
duty of each citizen to purchase in propor- 
tion to his ability. It is no more the duty of 



the multimillionaire or the city capitalist to 
do his part than it is the duty of the ordinary 
farmer. Simply let each do all he can. A 
little reflection will enable one to see that these 
purchases cannot be made from invested capi- 
tal. They must be made from ready money 
or from future savings. 



Rural conditions call for improvement. The farmers on more than 6,000,- 000 farms 
are producing all they can with all their might. No combination or understanding to 
limit production or to control their marketing exists between them; it is a case of 
produce, produce with all their might, and do all they can to make their product 
immediately available for consumption. And "under what discouraging natural 
environment must they produce! Limited by the conditions of space and time, rigid and 
hard to modify, life has to be created and growth promoted, and machinery can do but 
little except to improve the environment. Climate and soil are an unchanging basis, and 
the utilization of great natural forces and the use of machinery have done little save to 
accelerate the amount of production. Moreover, agriculture cannot well be in- 
dustrialized, because the same laws as on industry do not always apply. How different 
are the conditions for the production and sale of industrial goods! There, by the use of 
unlimited power — steam, electricity, gas, and water — with production in many cases 
controlled, thus limiting the supply, an effective monopoly is built up which fixes the 
price to the consumer. Is it any wonder that if the city would-be rural reformer had his 
way, living in the open country would be made so unprofitable as to ruin the farmer? 
The fanner in the use of his money should take into consideration the principles of rural 
economics. 

If the future citizen of the United States is to be either country-bred or only a few 
generations removed from it, it is fundamental to our future welfare that rural 
conditions be made as attractive as possible, so as to retain in the country that part of its 
population most suited to be the forebears of the future population, both rural and 
urban. 




Pig. 35. The sodhouse was a common feature of early American 
farming conditions. We have progressed far; but there is still need for 
much improvement in rural and agricsd* rural conditions as a whole. 



Fig. 36. A good trade-mark is an invaluable asset in marketing. But it also sets a standard that 



CHAPTER 4 

The Principles of Successful Marketing of Farm 

Products 

By James Homer Collins, Investigator in Market Surveys, Office of Markets, XJ. S. Department of Agriculture. He was 
born in California, but received his education in Iowa and in Arkansas where he graduated from the State College of 
Agriculture, having meanwhile spent his vacations and one full year on the farm. In 1913-14 he conducted orchard 
investigations for the Arkansas Experiment Station, making a special farm study of fruit production in the Ozark section. 
In 1914 he was appointed Scientific Assistant in Marketing and Distribution in the Office of Markets, advancing later to 
the position he now holds.. His work has included market surveys in many of the principal metropolitan centers, 
investigations.and demonstrations in producing areas during periods of crop movement, and administrative work in 
Washington. In connection with the National Telegraphic News Service on fruits and vegetables he has visited more than 
35 states. He has also made special studies of market conditions in the tomato districts of Florida, the potato district of 
Eastern Oklahoma, the trucking districts of Mississippi, the fruit districts of Missouri, Arkansas, and the Far West, and 
the Salt River Valley in Arizona. He has prepared several official bulletins of the Federal Department of Agriculture as 
well as numerous special reports, articles, etc. — Editor. 



■ JlARKETING is a phase of agriculture which is not well understood by the 
|y |American farmer. In an age of specialization the farmer's business is 
developing along two very definite and distinct* lines. Production is still the 
fundamental function, but the problem of disposing of his product is demand- 
ing an increasing amount of the grower's attention. He finds himself, in many 
cases, compelled to fill the dual role of producer and distributor, because his 
business is of such a nature that he cannot easily or economically delegate part 
of his duties to another. As might be expected, the commercial phase of his 
work has been subordinated, so far as his own activities are concerned. At 
this point the middleman has entered the field and, besides exercising the func- 
tions which are properly his, has appropriated many of the duties which the 
grower should perform for himself. There is at the present time a tendency on 
the part of progressive farmers to assume to a considerable extent those purely 
commercial duties which might reasonably be taken over by the actual pro- 
ducer. This tendency is regarded by many economists as the best of evidence 
that present readjustments will ultimately result in a return to the primary 
producer of a greater percentage of the gross receipts derived from the sale of 
farm products. 

The most serious error of the American farmer is his failure to study in advance of 
planting time the commercial prospects for the crop he expects to grow. Heavy losses 
are sustained annually by producers who assume that a 
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ready demand will manliest itself at harvest time and 

who fail to make preliminary inquiries as to what the 
usual commercial history of the crop has been. The 
wise grower plants those crops (giving due heed to desir- 
able varieties) that are staple on the market and sell 
readily even in the face of heavy production, and avoids 
fig. '37. a crate "o7~ melons heavy investments either of land or of money in com- 
v.'iuebT'hlrd7 toe selfJ'andT the modities which have a limited demand, even though 
farmer who packed them will prevailing prices may be extraordinarily attractive. 

not be asked for more. . i ,u - , i 1 

the farmer who achieves success is the one whose com- 
modities are always salable and whose market is never entirely glutted. 

It is manifestly impossible to cover in one brief chapter the entire field of 
farm marketing. There are, however, certain fundamentals which should be 
understood by the man who must dispose of the products of his farm; and the 
attempt will be made in the following paragraphs to cover those elementary 
facts about marketing with which every farmer should be conversant. 

Grading and Packing 

Well-known or standard containers should always be used for products 
sold by the package. In most cases, such containers are the results of years 
of shipping and selling experience and are the types of package which experi- 
enced shippers have found to be most satisfactory under all conditions. The 
bushel basket, the standard barrel, the 4- and 6-basket crate, the "climax" bas- 
ket, the apple box, and the 16-quart Delaware hamper are all excellent exam- 
ples of satisfactory containers. They are, of course, not interchangeable, and 
the fruit grower who attempted to market extra fancy apples in bushel bas- 
kets instead of boxes or barrels would find the returns as disappointing as 
though he had attempted to introduce a radically new package. It is well to 
remember in packing goods for market that habit is difficult to overcome. 
Buyers usually regard with a skeptical eye any innovation either of commod- 
ity or of package. The shipper who expects to bill to a new market would do 
well to make careful preliminary inquiries (preferably of the firm or firms 
who will handle his goods) concerning the likes, dislikes, 
and peculiarities of the local trade. Most reliable firms 
are glad to advise with their shippers, because the selling 
risk is thus minimized and the returns are more likely to 
be satisfactory to all concerned. Some large houses are 
careful to advise shippers as to the best methods of pack- 
ing, loading, and shipping, and find their return for this ex- 
tra service in the greater volume of business which results. 

Container legislation. Of late years, the agitation 
for standard containers has resulted in considerable 
legislation, both state and national. The provisions of 
these laws and regulations are known to but few farmers, 
and there are many instances of unintentional violation 
of the law. Growers who are in doubt about Federal 
laws and regulations should write to the Secretary of =f| 
Agriculture, Washington, D. C, asking for specific in- 
formation to fit their cases. The Dairy Commissioner 



or Food Commissioner or the Director of the State Ag- ■ _ ~ „ 

-it ■» . , n. -i • A Fig. 38. Carefully sorted 

ricultural Experiment Station can usually advise regard- and wen-packed melons 
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superior quality, carefully graded, and 
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chiefly to the shipper whose goods are 
iidifferent in quality, appearance, , and- 
jack. The thoughtful ^farmer should 
remember one fact— the/lower grades- of 
fprm produce are . proportionate!/ more 
ffected by ' a 
jan are the 
Weakening in 
\\ciys manit 
tent- of. ' 

en v jra» 




nearly distinct from 
have R An amllig th 
fruits,| j|d Jckday the 

great metropolitan market* Potato glowers 
ginia have established an enviable reputation fofc-ft 
been enabled to place cars in markets as far west 
of active competition from middle-western growers, 
ture of time and money necessary to raise p the 
returned to the growers many times the origin^ mvestm efit 

I for*; SALE 



of Sale 




paying 



tl 




ing 
form 

servi _ 

disposing of his produc' 
ite^ percentage W ,he gi 
It is llflf elementary fori 

producHWcpAi Iblinmercial trade <£fljm 
becaus™ m #ts^mfl)licity and availablit 
usual resort of the small producer . The farme 



hayBo e 
local o 

salvltio: 

Few farmers 




tBide com 

11 quai 
ission 
realize the 




absolute 



n ; ad-: 
i imi- 
laUionj 



s^andatcfeati 



ng the matkeiyffip r citrus 
coffifrndBity as the iipple om ftfce 
1'} Eastern « Sfike 
pir output YaM';; havei.itbus. 
sk Kansas Ciiy \in thejjace ' ,#.v. : . ? .\i^ 
n •_^Si^I^^ s experiffi»atcvttf' your s'tj 

&tandartf'ibr /ai^ 



li^vd 
g&My and" maratlly 




making agy^nte4]rigqgtyselection of tl 
whom theyoentrust their goods. To the' 
desires to exercise care,_ thej^st^cgnsi^ 
course, is the business and moral responsibi 



onl : | 



commission man. The small shipper can 
■re the names of reliable concerns—frorft 
pt shippers in his vicinity^Loqal fmgrl a 

, are 



pies we 
e inexperier 
dealer l 
issued by cone 
preparing such 

[reports camiuL3jqcau.stA.ot, liie i i \ei\ n 



T le of 

S'ictive, 
air — 



iture, answer | 



arjimi ^iQx i.'hffl^saifer-m«4o /usff?\ , |r,trjey- are -with^ti : 
oujj^ppstjbst/ reli^^ef'so^rsja tf.'iifo^mtibirab • 
■fiRockicar/swlifc JfaV n&ilHe/rf eVpefrteiice \ m ■ 

f 



fci. irj ttne. 



enfe, V: -ef:s apple 




■satisfactory 
r's apple \ 
inlets tor t 



oft^n fovf rio^ke 

f^'firms. 
ertata&gHimqd: 

because he. \r.\) 
of'frviitS?P&! 



■fshipfc 





Ofnte-farm 
developed special 




Get the habit of telling what you want and what you have to High quality products and a high class market justify extra care and expense dispose of; it 
brinpobttsws&s ing Aims Especially at the Reduction of Labor Charges. It Also Includes Improved j 

One of the Commonest Causes op Im.rm Failure een a Lack op Business Methods; Here is Wueuii the Farmer Can Take 

A Lesson From His City Cousin 



5 
4 




FARM 

KNOWLEDGE 

sued 



SCOOP 




COUf.'lTY 






COUNTRY 


— >. 


10CAL 






MIL 




" 


tit.Vr.iUr- 




FEEDtK 


1 




1 ..... 






.J 








t- 












1 
















TRACK 




IAP.5E 
CDITKAL 
MARKET 






BB0KZR 




•SMALL 












CDJTFAL 

-J 


1 




— 1— 






■J 






























1 




"« 


JOBBER 




OTHER 






WILL 




EXPORT 




Hf'e'j 










— *• 








.1 














ll _ 












r~ 






1 










RETAIL 






FEED 










STORE 






WILL 










' P 













CONSUMER 



Fig. 40. Principal channels for distribution of grain and grain 
products. The comparative volume of trade through each is 
suggested by the width of the connecting lines. (U. S. Dept, of 
Agr. Bui. 558.) 



house which finds its chief source of supply in the 
trucking districts of the South is apt to have 
special facilities for the disposal of such crops as 
lettuce, snap beans, tomatoes, celery, peppers, etc. 
Eggs, butter, poultry, and allied products should be 
shipped to firms who have developed this side of 
their business. The advertisements of most firms 
indicate their specialties and to this extent may 
serve as a partial guide to prospective shippers. 

Division of shipments among several dealers 
unwise. The most common weakness of the small 
or occasional shipper is his tendency to divide his 
shipments among several dealers, or to change 
market representatives every season. He has a 
perfectly natural impulse to attempt to increase net 
returns by trying several selling agencies. It is safe 
to say that every "fly-by-night" concern organized 
for the purpose of exploiting the farmer has had its 
inception in the farmer's weakness for "swapping 
horses in mid-stream. '1 

Many commission houses make a practice of 
keeping their regular shippers in touch with all 
prevailing market information. This information is 
of value to the farmer who discriminates in the 
choice of his representative ■ and who is duly 
cautious about accepting information which may 
be biased by the self- interest of the commission 
man. The daily, semiweekly, or weekly quotation 
sheets is 



by reliable distributors are often the best 
guide for the producer who has been unable to 
follow market conditions day by day. The 
commission man is also a good informant on 
questions relating to type and size of package to 
use, methods of grading, packing, loading, and 
time to ship. 

Well in advance of arrival the shipper should 
advise the commission merchant of the date of 
shipment, grade and package, route and billing, so 
that arrangements may be made for the proper 
receipt and disposition of the goods. A day's delay 
in the yards of a big terminal market may mean the 
difference between profit and loss to the farmer. It 
is necessary that there be close business cooper- 
ation between the producer and his salesman .at 
market. Such cooperation is often fostered by a 
personal visit to consuming centres. The ideas 
secured by such a -visit will more than repay the 
expense of the trip. 

Commission charges vary with different 
commodities, but are fairly uniform for the same 
product. On perishable fruits and vegetables the 
usual charge is 10 per cent of the sale price. The 
commission charge for selling livestock in 
carloads at the principal wholesale markets varies 
from $5 to $20 per car, the usual charge for cattle 
being about $12. Charges for other products vary 
with the value of the consignment or its 
perishability. 

F. o. b. selling and its limitations. The 
abbreviation f. o. b. means literally "free on 
board." During the past 10 years the f. o. b. sale 
has been gaining rapidly in favor, its merits 
appealing so strongly to the small farmer in 
particular that he has come to regard other sales as 
makeshifts. The f. o. b. sale is known wherever 
farm products are sold and is extensively 
employed b\ producers in all parts of the United 
States. 

In general there may be said to be two types of 
f. o. b. sale, namely: (1) f. o. b. for cash (rather 
uncommon), and (2) f. o. b. usual terms. The latter 
implies payment at time of delivery after 
inspection of the goods by the purchaser. "F. o. b. 
point m>f origin" and "f. o. b. New York" are 
phrasv 1 having a distinct meaning. The f. o. b. 
saie where payment is made and ownership passes 
at the time delivery is made on board cars at point 
of origin has come to be known as the "cash track 
sale" in contradistinction to the sale "f. o. b. usual 
terms," where payment is made at time of delivery 
at destination, although on the basis of a price 
quoted on board cars at origin. It will thus be seen 
that the sale "f. o. b. usual terms" is merely a 
contract for the purchase of goods on the basis of a 
price on board cars at origin, the sale not being 
completed until inspection and acceptance of 
goods by the purchaser at destination. 

The cash track sale has several obvious ad- 
vantages which commend it to the small grower in 
particular. The risk of loss or de- 
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terioration in transit are assumed by the buy- 
negotiations are simple and personally 
conducted, and payment is made promptly 
cash. These conditions of sale are the 
toward which many producers are striv- 
the cash track sale is usually satis- 
to the small farmer. 

Opponents of the f. o. b. usual terms sale 
that the buyer always has the benefit 
the doubt, as he may accept goods on an 
advancing market and reject them on a de- 
one, the shipper taking the loss in 
case. One of the most important farm- 



ers' cooperative associations in the United er, 
States, which markets a large part of the po- 
tato crop produced in an eastern state, makes and in 
most of its sales on an f. o. b. basis. On the jdeal 
other hand, a strong association which dising, and 
poses of 70 per cent of the citrus output of a factory 
western state is opposed to the principle of the 
f. o. b. sale on the ground that it encourages claim 
speculation and hence is detrimental to the best of 
interests of the grower. There can be but little 
doubt that, with a marketing organization confining 
structed along the lines of the latter associa- 3ither 
tion, the grower will benefit by delivered sales. 



Contract sales. There are two general types of contract which have to do with the 
marketing of farm products, namely: (1) the contract to market goods through some 
individual or corporation acting as agent for the grower, and (2) the contract to sell 
produce to some individual or corporation. Contracts between growers and selling 
agencies are common in all parts of the United States. All of the cantaloupe growers in 
California and Colorado, many of the apple growers of Colorado and the Pacific 
Northwest, and some strawberry growers in Florida arrange for the disposition of 
considerable quantities of their produce by selling agencies with whom contracts have 
been signed. 

The agency contract. The agency contract (so called for lack of a more expressive 
term) is often based on advances of cash or the equivalent in crate, fertilizer, or spray 
material made by the selling agent to the grower. Many distributing companies owe a 
large part of their business to their ability to finance the grower at the time financial 
assistance is imperative. The life of this form of contract is usually for the period of 
indebtedness. The selling agency almost invariably reserves the right to exercise general 
supervision over the preparation of the product for market. Usually the goods are 
packed by the grower, sometimes by the selling agent, but in either case the agent 
reserves the right to reject products which, because of inferior pack or grade, he deems 
unsalable at market. 

Most contracts call for the delivery of produce at the loading platform. The cost of 
loading into cars and bracing is sometimes borne by the grower and sometimes by the 
distributor, depending upon the selling charge. The agent may receive a commission (5 
to 15, usually 10, per cent) or he may be paid a fixed sum per package. 

Penalties for violation of contract by the grower vary with the contract. Certain 
western cantaloupe contracts require the grower to pay 25 per cent more for crate 
material if he sells any of his output except through his regular agent. Most contracts 
require the grower who "sells outside" to pay to his regularly constituted agent the full 
selling charge or commission on goods so sold as liquidated damages. 

The sale contract. The best examples of what might be termed the "sale contract" 
are the various agreements between producers and canneries, pickle factories, sorghum 
mills, and the like by which the farmer agrees to sell directly to the second party of the 
contract, at a price and subject to stipulations set forth in the agreement. Most contracts 
of this nature specify in advance the price which will be paid. Others (such as those in 
vogue in the grape belt of western New York) obligate the purchaser to pay the highest 
prevailing market price for the class of goods delivered. Various conditions surrounding 
the industry determine which of these agreements will be entered into. 
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Marketing under contract possesses some very obvious advantages. Prob- 
ably the most appealing of these advantages to the small grower is that he 
brings his crop to maturity secure in the knowledge that he has arranged for 
its sale in advance. Farm products marketed under contract usually come on 
a market prepared in advance to handle them. The importance of this fact 
can hardly be overestimated, since a very considerable portion of the loss an- 
nually sustained by inexperienced shippers is due to the indiscriminate billing 
of produce to markets not prepared to handle the same. Definite arrange- 
ments for selling perishables must usually be made by distributors in advance 
of the receipt of goods, and in this respect the grower who has contracted to 
deliver a certain quantity at a specified time has a very decided advantage at 
market. There is also usually some provision made for more careful grading 
and packing of a crop handled under contract than would be effected under 
a system of individual marketing. 

The chief disadvantage of the contract system to the farmer whose output 
is well graded and packed for market is that he is obligated in advance to 
make a certain disposition of his goods, and for that reason may find it neces- 
sary to refuse more attractive offers at harvest time. Some contracts obligate 
the grower to purchase containers and other supplies from the selling agency 
at prices rather in advance of those which he might have to pay if he were 
free to purchase these supplies in the open market. 

Analysis of most contracts now in effect, however, lead to the conclusion 
that under present methods of handling farm products, the contract is worthy 
of encouragement and development, and, when entered into in good faith by 
both parties, is usually successful where conditions make this system feasible. 

Sales in transit. Reference is made to the sale of cars which have been 
rolled unsold from the shipping point, either as "tramp" cars, or billed to 
some diversion point. Shippers in many sections of the country regularly bill 
their cars in the general direction of the markets they expect to utilize and 
then communicate by wire with prospective buyers. Should the car be sold 
before it reaches the first diversion point, the necessary diversion orders are 
wired and the car diverted to the proper market. Should the shipper be un- 
able to sell the car by wire within a reasonable time, he permits it to go 
through to the likeliest market in the general direction in which it is billed 
and instructs some commission firm or broker to handle the consignment for 
his (the shipper's) account. Vegetable and fruit shippers in Florida and other 
southeastern states are much given to rolling cars unsold in order to secure 
the benefit of any general rise in market prices which may occur subsequent 

to the time of shipment. In some in- 
stances cars of Florida tomatoes have 
been diverted as many as eight or nine 
times. It need hardly be said that this 
is an abuse of the diversion privilege 
which adds greatly to the cost of 
marketing. On the whole, however, - 
sales in transit have proved reason- 
ably satisfactory, especially during 
seasons when the f. o. b. demand has 
been inactive. 




-- --- "..>*v.- - Shipping-point auctions. Shippers in some 
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auctions during the shipping season and compete 
for the offerings. This type of open local market has 
been attempted in the strawberry district of 
Louisiana, the peach territory in northern Ohio, and 
at various other points. It has proved reasonably 
successful where there existed honest competition 
between buyers, but where the latter are few in 
number there is a constant temptation informally to 
organize and agree on the maximum price' which 
they will pay. The local auction has not received the 
attention it deserves ; where started under the 
proper auspices and capably managed, it has 
inherent possibilities which should not be 
underestimated. 

Municipal markets. Municipal retail markets 
have been utilized quite extensively by truck 
growers who live near many of our large cities. The 
municipal market has found its greatest 
development in the .more thickly populated 
territory comprising the North Atlantic states. An 
appreciable proportion of the fruit and vegetable 
supply of such cities as Philadelphia, Baltimore, 
and Washington passes through the public market. 
The elaborate delivery and credit systems 
maintained by many retail stores have been 
responsible for the large business which these 
stores handle in direct competition with the 
municipal market. With the consuming public edu- 
cated as to the economies to be effected by 
patronizing the public market, the municipal 
distributing centre would rapidly assume its rightful 
position as an important factor in reducing the high 
cost of living. Many municipalities have lately 
manifested a desire to give the public market an 
impartial trial, and the impetus thus given to the 
movement may result in appreciably lower living 
expenses in these cities. Capably managed, the 
public market has great possibilities. 

Parcel post and express shipments. The quantity 
of farm products shipped from farm to market by 
parcel post or express does not constitute a very 
large percentage of the total food supply. Eggs, 
butter, fancy fruit, and similar products may be sent 
by parcel_ post from producer to consumer after 
preliminary business arrangements have been 
entered into. It has proved rather- difficult for the 



establish satisfactory 
connections with city consumers, or, having 
established such connections, to collect on delivery 
of goods. In a limited way, however, some growers 
located near consuming centres have built up a 
satisfactory business direct with the consumer. 
Express companies handle even larger A quantities of 
farm products. Many small towns depend for most 
of their fruit and vegetable supply on express 
shipments from nearby cities. The express business 
from farm to market is not quite so extensive, 
although the total annual movement assumes fairly 
large proportions. 

The fruit auction. During the past five years a 
steadily increasing number of fruit and vegetable 
shippers of the United States have been awakening 
to the possibility of the wholesale auction method 
of sale. As a result the auction has been forging to 
the front as an important factor in the marketing of 
the fruit crop from certain districts. Beginning in a 
small way as an untried experiment, it has 
gradually become the sales medium for fruits 
whose aggregate value runs into the millions. 
Public auctions have been established in more than 
20T>f our metropolitan distributing centres and the 
list is growing yearly. 

The fruit auction is conducted in exactly the 
same manner as any other public auction, the 
offerings being divided into lots and competed' for 
by attending buyers. In many cities the auctions are 
financed by members of the local wholesale trade, 
individually or collectively. Some auctions have 
been financed by independent capital, and, to this 
extent, are presumably free from entangling 
alliances with the local wholesale trade. 

No model form of organization has yet been 
evolved and no fruit auction can be regarded as a 
model of its kind on account of its form of 
organization. It is obvious that any auction 
dominated entirely by the local wholesale trade and 
operated solely in the interest of such individuals 
cannot give the shipper a proper representation at 
market. It is, however, only fair to the many high- 
class auctions financed by members of the trade to 
say that usually there is no attempt to give the 
buyer an undue advantage over the shipper. 



Fig. 42. Two suitable containers for the parcel-post shipping of farm products. Appearance is a very important factor in all direct 

producer-to-consumer marketing systems 
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Large quantities of citrus fruits are sold at 
auction each year. In fact the major portion of 
citrus fruits handled in cities which have 
auctions are sold in this way. Much of the 
deciduous fruit shipped to auction markets by 
growers living west of the Rocky Mountains is 
also sold through the auction. Each year finds 
larger quantities of such commodities as eastern 
apples, cantaloupes, peaches, etc. sold at auction. 

Abuse of the auction. One thing which has 
militated against the success of the auction has 
been the tendency to use this sales medium as a 
general dumping ground for the disposal of goods 
which could not be sold at private sale. Eastern 
shippers are still too prone to regard the auction as 
a last resort. Without a doubt, however, the auction 
has been a very great benefit to shippers whose 
goods have reached overloaded markets, and it can 
be credited with doing as much in stimulating 
demand as any other sales medium in the country 
to-day. 

The fact that the auction often offers the best 
outlet for fruit which is not salable through other 
media has worked to its disadvantage in many 
cases. Too many shippers have come to regard this 
sales agency as an outlet for fruit which is 
unsalable because of quality, condition, or the 
state of the market. There is the same tendency on 
the part of most buyers, and this attitude of mind 
causes them to feel that auction prices should not 
be so high as those which would be paid at private 
sale. The vigorous campaign which is now being 
waged by many auction companies may serve to 
educate shippers with respect to the true function 
of the auction. 



When this is thoroughly understood, the auction 
will doubtless take its rightful place as one of the 
most important media for the distribution of 
perishable foodstuffs. 

Under present arrangements it is usually 
desirable for the shipper who expects to use the 
auction to bill his goods to some broker or other 
representative, who, in turn, places the fruit with 
the auction company. Under better business 
arrangements there rf.'.'i doubtless be an increased 
number of shippers who can bill their fruit through 
to the auction and thus save for themselves one 
selling commission. The fact that there is little 
provision for the shipper who bills through to the 
auction is one of the chief disadvantages of the 
present auction system. 

The exponents of the auction have in some 
cases been overoptimistic. Their tendency to 
regard the auction as a panacea for all selling evils 
must be taken with a degree of conservatism. The 
auction is not a cure-all for marketing problems, 
but in its own way it bids fair to be one of the 
greatest agencies for good in the history of the 
fruit-selling industry. The ability of the auctioneer 
to place large quantities of perishable foodstuffs 
before groups of assembled buyers has been a 
mighty influence in expanding the market to care 
for products which under ordinary methods of sale 
would either show a loss to the grower or be 
absolutely unsalable. Students of marketing 
problems are expectantly watching the auction, 
and important developments may reasonably be 
expected in the near future. It is altogether 
conceivable that the producer of the future may 
come to realize more and more the possibilities of 
this method of sale. 



The Middleman 

The term "middleman" is one which has been rather indiscriminately applied to 
the large class of dealers who act as intermediaries between the producer and the 
consumer. Strictly speaking, any agency which levies a toll on foodstuffs in the 
process of marketing might be considered as a middleman to that extent. However, 
custom has designated certain marketing agencies as true middlemen. For the purpose 
of this discussion, it will be necessary to classify only 5 types, namely: (1) the broker; 
(2) the commission man; (3) the wholesale carlot buyer; (4) the jobber; and (5) the 
retailer. The farmer's primary financial interest centres around the activities of these 5. 
It should not be understood, however, that these types are always distinct and separate 
entities. Thus the wholesale carlot buyer may act in the capacity of commission 
merchant for certain goods which have been consigned to him. The commission 
merchant may not receive all of his supplies on consignment and may find it necessary 
to purchase in sm^p^fejt^from wholesale carlot buyers and t hus assume t he functions 
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The broker. The broker 
usually deals in carlots, act- 
ing merely as the shipper's 
agent in negotiating sales. 
He sells largely to the 
wholesale carlot buyer. In 
some instances brokers 
have expanded their busi- 
ness to include less than 
carlot sales, and these 
brokers are usually known 
as "split car" brokers. 
They receive cars billed to 
them and divide the con- 
tents among several buy- 
ers, thus apparently usurp- 
ing the functions of the 
commission merchant. 
The primary difference, 
however, is that the broker 
makes all sales direct from 
the car and maintains no 
store for disposing of any 
of his wares. There have 
arisen during late years 
certain distributing com- 
panies whose functions are 

eSSdiiSially those of the Fig. 43. Main channels of distribution for 
broker. These companies fruits and vegetables. Every additional agency 
mm'ntnin nf between producer and consumer means an ex- 

or excnanges maintain 01- tra handling and an extra profit which must 

fices in many 01 the pnn- be added to the final cost without benefiting 

cipal markets and in addi- the grower. (U. s. Dept, of Agr-Bul. 267.) 
tion to offering to the 

grower the services of a first-class broker are 
enabled in addition to secure for him a wider 
distribution of his carlot shipments than he 
could expect from the broker whose business 
is centred in one city. 

The broker's services are utilized extensive- 
ly by shippers who prefer not to consign and 
who have no established trade connections to 
whom they can sell direct. Since the broker 
acts merely as a selling agent, the shipper of- 
ten stipulates that all sales must be subject 
to confirmation by wire. This is a wise pre- 
caution which permits the shipper to' decline 
an offer which he feels detrimental to his in- 
terests. 

The broker requires comparatively little 
capital, and for this reason irresponsible per- 
sons have often engaged in the business. 
Many of the most reliable'brokers are heav- 
ily bonded. The shipper may recover on 
this bond any damage which results from 
carelessness or fraud on the part of the 
broker. The services rendered by the broker 
are very real ones, and the shipper who sells 
through a broker has for a reasonable fee se- 
cured the services of a skilled personal repre- 
sentative at market. He inspects cars upon 
arrival, negotiates their sale, and, where cars 
have been unjustifiably rejected, sees that 
the shipper receives justice. Selling through 
a broker involves an extra selling charge 
which some shippers do not care to assume. 

Others feel that economy demands that they 



5 
9 

be personally represented 
at market. The problem 
is one which each shipper 
must decide for himself. 
There can be no doubt, 
however, that the compe- 
tent, honest broker will 
often save many times his 
fee to the shipper who 
needs representation at 
market. 

The 

commission mer- 
chant. This distributor is 
used extensively by ship- 
pers who cannot sell f. o. b. 
and who have no other 
market connections. The 
commission house offers 
what is probably the best 
outlet for the small or oc- 
casional shipper who can- 
not furnish a dependable 
supply for direct sale. The 
business of the commission . 
man, however, is not con- 
fined entirely to the class 
of business indicated above. 
His services are utilized by 
all classes of shippers in 
disposing of practically ev- 
ery agricultural commod- 
ity. The commission man 
comes nearer to being the 
universal distributor than do any of his busi- 
ness associates. Commission sales are regard- 
ed by some important shippers and shipping 
organizations as preferable to f. o. b. usual 
terms sales, since the grower benefits by any 
rise in price subsequent to shipment. This 
method of sale also obviates the danger of un- 
just rejections. Many growers are suspicious 
of commission men because of the bad name 
which has been given to the whole body of 
them by irresponsible firms who in the past 




Fig. 44. Loading a wholesaler's wagotl. The hauling charge is 
about two cents a bushel making _ the wholesaler's total charge 
about seven cents. (Wis. Bulletin 256.) 
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Fig. 45. The most direct system of marketing for the farmer 
located near his customers. Usually the city peddler is the last 
of a long line of middlemen. 



firm, however, is invariably short-lived, and a 
shipper who deals with well-established, 
financially responsible concerns need have little 
fear. The commission method of sale is 
fundamentally sound, and the grower who satisfies 
himself as to the rating of his commission 
merchant will usually be assured of a good market 
connection. 

The wholesale carlot buyer. This type of 
distributor purchases direct from the shipper as a 
rule, such purchases often being f. o. b. usual 
terms. Many of these firms have regular territory 
to which they look annually for their supplies. 
Most of the purchases are made from growers who 
are known to them. Some purchases are made by 
traveling buyers who pay cash at the shipping 
point. The advantages of the latter to the small 
shipper are very obvious. He may not secure the 
full market price, but cash at the time delivery is 
made to the car is a very important consideration. 
Wholesale carlot buyers handle a very large 
business annually. Some of 
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these firms have injured their reputations in the 
past by purchasing i. o. b. usual terms and then 
declining the shipment on arrival because of a 
weaker market. The sentiment of the better class 
of trade is much against this practice, and the firm 
which earns a reputation as a "ready rejector" will 
noon find its source of supply seriously curtailed. 

The jobber. These dealers secure much of their 
supply from the wholesale carlot buyer. Practically 
all of them also act in a commission capacity and 
solicit consignments from shippers. The farmer 
does not deal with the jobber direct, except in 
those cases where he deals with a jobbing firm 
which also does a commission business. The 
jobber is merely the intermediary between the 
carlot buyer and the retailer. There is some 
confusion in the use of the term "jobber," and in 
some cities the carlot buyer is referred to as a 
jobber. In most cities, however, the term clearly 
defines the agency which buys from the carlot 
receiver and sells to the retailer. 

The retailer. An attractive business with the 
retailer has been built up by some producers who 
have very fancy stock in such quantity as. to 
constitute a dependable supply. This outlet for the 
grower is, however, rather limited and is not 
susceptible of very great expansion. It has become 
nearly impossible for the unknown producer to sell 
large quantities direct to the retailer. The latter 
prefers to look for his supply to the wholesale 
trade with whom he can deal in a business way 
and upon whose supply he can depend. The 
retailer who "buys direct" may find the wholesale 
trade refusing to supply him and may find his 
credit suffering. It usually takes considerable time 
to establish satisfactory connections between the 
producer and the retailer, and this outlet must not 
be depended upon by the small grower who is 
unfamiliar with trade practices and methods. 



Cooperative Organization 

It is entirely outside of the scope of this paper to discuss the entire field of 
cooperation. The problems involved are so large and the activities so manifold that 
passing mention only can be given to the more salient features. Cooperation among 
producers is now in its infancy, yet the number of existing organizations would surprise 
many who are not thoroughly conversant with all the facts. Practically every state in 
the union can offer examples of successful cooperation. Extensive forms of agriculture, 
such as grain fanning and dairying, afford the greatest number of examples. Farmers' 
cooperative grain elevators and creameries in the United States may be numbered by 
the thousands. Even cheese making, a side line of the dairy industry, is earried on by 
several hundred cooperative factories. It is almost impossible to estimate the total 
number of cooperative fruit, vegetable, and livestock marketing organizations that may 
be found wherever farm products are produced in large commercial quantities. While 
some of these organizations may not conform to prevalent ideas regarding the form 
which farmers' or ganiz ations should take, nevertheless the cooperative idea forms the 
basic structure. 
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Why many farmers' associations fail. The failure of so many farmers' associations 
each year is largely due to the fact that these bodies are hastily organized and that too 
often the organizers had no very clear conception of the problems with which they 
would be confronted. Successful organizations are almost invariably the result of careful 
planning on the part of a few leaders who have endeavoured to secure as much advice 
and assistance as possible prior to forming the associations. First and foremost the plan 
of organization must be suited to local conditions. Many communities have attempted to 
transplant bodily organization plans from some other district and adopt them without 
modification. Where conditions in the two sections are essentially different, such a plan 
has almost invariably resulted in failure. Other growers do not realize the absolute 
necessity for capable management and feel that most of their problems are solved when 
the organization has been finally effected. These growers usually find that their troubles 
are really only beginning and that the employment of a tactful, skillful, and experienced 
manager is the most economical plan to adopt. 

A farmers' organization must be conducted upon business lines. The community 
which organizes for social activities as well as for marketing often finds that the social 
end of the organization prospers at the expense of the commercial end. The constitution 
and by-laws must set forth very clearly the relation between the member and the 
association. Where the member is closely, bound to his organization by the terms of his 
agreements the organization takes on a stability which it would not otherwise possess. 

Standard of output must be maintained. No marketing organization can succeed for 
any great length of time whose output is not kept to a certain standard. Practically all of 
the large marketing organizations now in existence owe a large part of their commercial 
success to the well-graded, well- standardized character of their output. During the early 
period of its existence each organization should establish grades and standards which 
will be applicable to commodities handled through the association. An attempt should be 
made to adhere as closely as possible to these established standards, and the most rigid 
grading and packing rules should be followed. Some system of association inspection is 
practically necessary, as the individual member is seldom qualified to grade and inspect 
his own product. 



Fig. 46. Poor economy (left) and improved methods (rigid) at a potato warehouse. Where the work as here, is in- termitterit the men 
are sure to waste time waiting around. Machinery wouM do better work and cost less when not busy. Even a bag holder, freeing one 
man, is a real time saver. (Wis. Bulletin 256.) 
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The loyalty of the individual members to the association is absolutely essential to 
success. Any organization whose members are disgruntled or lacking in cooperative 
spirit is almost sure to fail. The most capable selling machinery in existence could not 
work to highest efficiency if the shippers were not offering the fullest and most 
complete cooperation. 

Nearly every new marketing association meets with the antagonism of those who 
have been profiting by the growers' previous lack of organization. Growers who 
organize must understand that efforts will be made to attack the association. A 
common method of attack is for the independent buyer to offer the association member 
more than can be secured through the association. Some organizations have met this 
attack by requiring the member to turn such bids over to the association to be filled 
from the member's goods. This enables the .grower to secure the advantage of the 
higher price and at the same time gives to the association the credit for the sale. 




Fig. 47. A good fruit-shipping platform for a cooperative or 
community organization 

Financing of associations. It is not possible to 
dwell at any length on the financing of farmers' 
organizations other than to indicate some of the 
sources from which funds are secured. 
Associations which conduct a consignment 
business usually need very little capital and are 
able, by the collection of membership fees and the 
accumulating of a small surplus from selling 
charges, to handle their business adequately. Other 
associations which have developed a large f. o. b. 
business require a larger working capital. Local 
banks have often been induced to lend substantial 




Benefits of cooperation. The benefits of 
cooperation among producers are legion. A great 
deal of the standardization of farm products 
effected in certain districts is traceable to the 
efforts of local marketing associations. Association 
products are usually better graded, better packed,, 
and shipped under more distinctive brands than are 
the products forwarded by individual shippers. The 
co5perative association has often been responsible 
for developing a more widespread demand for the 
products of certain districts. Thus the organized 
efforts of citrus growers during the past 20 years 
have placed the orange on a par with the apple as a 
staple everyday fruit. The demand has increased 
far beyond the expectations of early growers of 
this fruit. Growers through community action have 
been enabled to pool losses incurred by disastrous 
slumps in market prices, thus lightening the burden 
which would otherwise have fallen upon a few 
shippers. Financial backing for an established 
organization is much easier to secure than for the 
individual. Banks have loaned as much as $500,- 
000 to apple-shipping associations in the 
Northwest, to finance the marketing of one 
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Market Price Quotations 

Market price information is now available to the producer from several important 
sources. The Bureau of Markets of the United States Department of Agriculture issues 
special market reports on fruits, vegetables, hay and grain, meat and livestock, honey, 
and other commodities which are being daily added to the list. Many of these reports are 
released daily, some weekly, and others once a month. They may be secured free of 
charge by any producer who indicates a need for the service. The principal trade papers, 
also, carry very comprehensive market reports covering the period between issues. 
Daily "price currents" are issued by companies operating in many of the principal 
markets. These price currents quote most of the agricultural commodities being offered 
for sale on the market. Most of the important daily papers devote space to market 
reports on produce, hay, grain, livestock, and cotton. Bulletins are issued periodically by 
many large commercial houses for distribution among patrons. A portion of the 
information contained in these house bulletins is often sent by wire to important 
shippers who deal with the house in question. It will thus be seen that the farmer who 
lacks price information is not alive to the opportunities along this line. 

Most of these quotation sheets give jobbing prices, and, unless otherwise specified, 
the reader should understand that the jobbing price is meant. Some of these reports give 
a fairly wide range of price. This tendency to include prices on all sales has sometimes 
caused these reports to be very indefinite. The producer who sees apples quoted at from 
$2 to $5 per barrel is little the wiser for this information. Most of the information, 
however, is fairly understandable and concise enough to give shippers a very fair idea of 
prevailing prices. Many inexperienced shippers do not understand the true functions of 
the price quotation. They have a tendency to ship to the market quoting the highest 
prices, forgetting that extra freight charges may offset the higher prices. The net return is 
the only safe basis of comparison. If the shipper will deduct freight charges before 
comparing prices on different markets, he may conclude that the market nearer home 
offers him a better outlet than the one further away which may happen to be quoting 
higher prices. 

Prices of hay, grain, livestock, and certain other staple commodities are not as a rule 
subject to violent price fluctuation within short periods. The fruit and vegetable shipper 
should remember that prices on perishables may drop almost to the vanishing point 
within so short a period as 24 hours. For this reason the price quotation should not be 
used by the shipper as an absolute guide to prospective prices. These quotation sheets, 
however, are of very great assistance to the shipper who desires general market 
information and who wishes to be informed regarding general conditions prevailing in 
the principal markets to which he may ship. 

Advertising 

The nature of the farmer's business does not permit as extensive advertising as is 
employed by vendors of other utilities. The manufacturer or merchant who deals in 
nonperishable commodities has his advertising problem simplified by the fact that he is 
merchandising his wares the year round. The salesman who has a product which finds 
ready consumption throughout the entire year is better able to reap the cumulative 
effects of advertising. The farmer who usually has something to sell only during a short 
period each year finds it difficult to benefit materially from an advertising campaign. 
Grow 
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ers, carlot shippers, and distributors 
are, however, just awakening to the 
possibilities of judicious publicity. One 
fruit growers' association in 1917 spent 
over $350,000 in advertising, and had 
plans for still more extensive campaigns 
to place its product before the eye of 
the consumer. Few associations and few 
Tduhs in'a tett A r- A raded product and°iess handling lati? growers can afford such expenditures, 
on- _ but may avail themselves in a more 

modest way of opportunities to interest purchasers in their wares. There are 
a number of openings for the farmer who deems it advisable to advertise. 
Many growers who are trying to sell direct to the consumer have found the 
circular to be a very good medium for publicity. The circular majr be of the 
cheapest type and consist of one sheet printed on ordinary news-print paper, 
or it may be elaborated as an attractive, illustrated booklet. The latter is, of 
course, more expensive than the printed circular and can be used onfy where 
the value of the product is rather high. 

Produce trade papers enjoy a very extensive circulation in trade circles and 
are the most important advertising media employed by commission houses or 
wholesale distributors. Space in these trade papers is frequently used by large 
carlot shippers who wish to attract the attention of wholesale buyers. Daily 
newspapers are often the means of stimulating demand in local markets. The 
producer who wishes to dispose of his product locally often finds a little space 
in the local newspaper to be a profitable investment. 

Posters and stickers. Large posters are used to some extent in advertising 
the products of certain districts. Wholesale dealers often resort to this form 
of advertising when it is desired to stimulate demand for products which are 
meeting with indifferent sale. The poster has been used successfully by mem- 
bers of the wholesale trade in certain cities where campaigns have been in- 
augurated to clear the market of an oversupply of fruit. 

Small stickers are often used by cantaloupe and watermelon shippers who 
wish to differentiate their product from the bulk of market offerings. The 
stickers attached direct to the melons are almost sure to be noticed by the 
consumer. Their use is increasing among producers who have high-class prod- 
ucts for disposal. 

The expense incident to agricultural advertising may vaiy greatly. The 
small producer will need to employ the cheapest medium, and practically 
every producer, no matter how small his output, can afford a small circular 
to be enclosed with his wares or mailed to his customers. Some large associa- 
tions have found it profitable to secure 
expensive space in high-class periodi- 
cals. Naturally the individual grower 
can seldom employ such an expensive .SS&ffl} ^WiemiitSk 
method of advertising. The most ppfe^ 
efficient and economical publicity cam- II 
paigns are those waged by cooperative 
associations whose total output is suf- '|t 
ficient to warrant the expense and 

whose^embership is so large, that the 
individual assessment is a minor con 
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Handled under shelter, but a simple packing shed can be 
easily and cheaply built in the field or orchard. 
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General Marketing Information for the Farmer 

It should be definitely understood that there is now available to the farmer a very 
considerable fund of specific commercial information. Most of the perplexing problems 
of marketing have been at least partially investigated and the results placed on 
permanent record. Almost any reasonable query can now be answered, and the producer 
who does not familiarize himself with existent information is placing upon himself a 
severe handicap. 

The grower should not hesitate to consult the United States Department of 
Agriculture and the specialists in his State College of Agriculture. The primary function 
of these organizations is to assist the farmer to a better knowledge of his industry. 
Should the regular printed bulletins not contain specific assistance, there should be no 
hesitation about writing for information to suit the problem at hand. 

The industrial departments of many railroads are glad to advise with the- shippers 
along their lines. In many instances these industrial or agricultural bureaus have saved 
thousands of dollars for shippers who were willing to follow instructions. 

Commercial produce houses and trade papers depend for their existence on the 
prosperity of the producer. While biased by self-interest in some cases, the information 
disseminated by these factors is usually sound and reliable. 

Too few of our farmers know how to ask for information. As a result, specific 
assistance cannot be given in many cases. First and foremost, the prospective shipper 
should advance his query early enough, so that he may have time to take advantage of 
the requested advice. Then, too, he should be specific. If the informant does not have all 
the facts in the case, he must either fail to answer or risk giving the wrong reply. Lastly, 
the farmer should not ask for information which he knows can be merely conjectural, or 
at least, if he does ask for it, he should give to it its true valuation. 



Market Preferences 

Persons experienced in fruit and produce marketing have long since recognized the 
fact that cities, like individuals, may have pronounced peculiarities with respect to a 
food supply. Undoubtedly market preferences play a very important part in fruit and 
produce marketing. Big distributors, doing an interstate business, recognize this fact and 
cater to the likes and dislikes of consuming centres. The producer may do likewise 
where he has a clear understanding of the subject. This understanding must in turn rest 
on a knowledge of the reason why one market will readily pay high prices for a 
commodity which will find an indifferent demand in another city 100 miles away. 
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Fig. 50. Efficient carload distribution of apples as practised by a cooperative organization in the 
Northwest. 
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Fig. 52. Samples of cull potatoes sorted out at a reloading 
station (Fig. 51). Someone paid the freight on this waste material 
and the price of the edible stock will have to be increased to 
make up for it. (Wis. Bulletin 256.) 



cheaper grades and are willing to pay fair prices 
for products which are nearly unsalable in the 
fancier markets. 

"Fancy" markets. Trade arrangements in many 
cities have a decided influence on the 



development of market peculiarities. The 
v/holesale produce business in many of our 
smaller markets is largely controlled by one 
or two local firms. These in turn have trade 
connections in producing areas, and the char- 
acter of these connections helps to deter- 
mine what shall be offered for sale in great- 
est quantities. Markets whose principal dis- 
tributors look for their supply to districts 
well known for their output of fancy fruit 
soon become accustomed to this class of fruit 
and are known as "fancy" markets. Big dis- 
tributors in other cities find their most desir- 
able connections in districts producing less 
fancy products and their market gradually 
learns to consume the cheaper varieties and 
grades and becomes known as a cheap mar- 
ket. This classification is not intended as a 
reflection on the cheaper market nor on the 
people who purchase on this market. It is 
necessary to realize that only a small per- 
centage of the farm products of this country 
can be classed as extra fancy. If it were not 
for the preference of some big distributing 
centres for the lower and cheaper grades, it is 
to be feared that the producer would more often 
find himself with a balance on the wrong aide. 



It is both difficult and unreasonable to divide American markets into arbitrary 
divisions and state that certain markets will take only certain varieties while others 
demand something entirely different. Market preferences are not quite so pronounced 
in actual practice. As a rule any of the larger distributing centres will handle practically 
everything that is marketable. It is distinctly unsafe to decide that only certain markets 
will take certain varieties or grades. An assumption of this kind may close some very 
satisfactory outlets for farm products. The importance of placing products on those 
markets which are best fitted to handle the same can hardly be overestimated; but, in 
the light of present knowledge, it'is not safe to draw hard and fast conclusions. Market 
preferences in many cases have been established on an unscientific basis and are too 
often the result of habit or accident. It is a regrettable fact that these peculiarities have 
developed to their present importance. If this development is not arrested, the producer 
of the future may need a guide book in looking for a market. The remedy for these 
conditions lies in educating the consuming public to a realization of the fact that they 
are depriving themselves of many of those things which make for better living. 

The table on page 66 has been prepared as a brief index of some of the preferences 
which now exist in certain of our more important markets. It should be understood that 
this table does not profess to be a complete guide for shippers using these markets. The 
fact that red apples are preferred by practically all American markets does not mean 
that many of these cities are not excellent markets for the disposal of yellow or green 
varieties. As a matter of fact, the better light-colored apples, such as Grimes and 
Greening, find a ready sale on practically every market in the United States. The table, 
however, does indicate certain facts regarding the special preferences of these cities 
which may assist growers in looking for satisfactory outlets. 



Fig. 53. Tenant houses on a large, successful dairy farm. Clean, well-built, comfortable quarters induce help to stay 

in one place and make their work count 



CHAPTER 5 

Farm Owners,, Farm Tenants/ Farm Em** ployees,. 

and the Relations Between Them 

By H. C. Taylor, Chief, Office of Farm Management, U. S. Department of Agriculture, and formerly Professor of 
Agricultural Economics in the University of Wisconsin, who has made a special study of the relations between those who 
own farms, those who rent them, and those who work upon them under varying arrangements as to payments and profits. 
One man may think of farm tenancy as one of the greatest and most difficult of our rural problems; another may see it as 
a great opportunity for the ambitious young farmer of limited means. Depending upon the degree to which, and the way in 
which, it is developed, both may be partly right and partly wrong. So, too, with the question of long- or short-term leases, 
the rights of the owner in relation to the duties of the manager, etc. Every such problem is difficult and ever different 
because it deals with human factors and personalities. But at the bottom are certain truths and principles, and it is of 
these that Professor Taylor writes . — Editor. 

Landownership on the Part of Farmers 

RIHE advantages of ownership. To own the farm on which he lives and X works is not 
only a source of great satisfaction to the farmer, but it stimulates the kind of farming 
which, in the long run, is most desirable socially and most profitable to the individual. 

Ownership is important for a great many reasons, of which the following seven may 
be enumerated here: 

"l)It takes time for one to become acquainted with his neighbors and to establish 
mutually helpful relations with them. Without the goodwill of the neighborhood, it is 
difficult to organize a crew for threshing grain, cutting silage, or any other job 
requiring a large crew of men for a short time. 

"2)It takes time to establish credit relations and to learn how to buy and sell. Credit is 
based upon known character and ability. The man who must move from place to 
place may have these qualities and yet have little credit, because he has not had time 
to establish this fact in the minds of the business men of the community. It also takes 
time for one to establish a reputation for producing goods of high quality, for which 
top prices may be paid without fear that less obvious qualities may be lacking. 
"3)Another advantage of permanency of tenure is thorough acquaintance 

" 69 



70 



FARM KNOWLEDGE 



with the soil. Different soils require different management; and only b> close 
acquaintance with them can one know how to treat them so as to secure the best 
results. What crops have been grown on each field, what fertilizers have been applied 
and when, are facts that must be known as a basis for planning the cropping system and 
the tillage methods for the years to come; and these facts only the permanent operator 
can always know. 

"4)The goodwill of the soil is as important to the farmer as the goodwill of his 
neighbours. It is only by right treatment through a series of years that the soil is 
brought into good tilth and becomes well supplied with organic matter stocked 
with the bacteria which directly or indirectly prepare the food for the plants. 
Without permanent interest in the soil, the farmer may plow the land too wet, and 
thus break down the flocculency of the clay particles in the soil, reducing 
materially the annual crops; he may leave the cattle on the fields when the ground 
is wet and produce the same effect; or he may fail to destroy the scattering weeds 
in the cornfield, which will have but slight effect upon ',ne present crop, but which 
will mature thousands of seeds every one of which will do its best to occupy the 
land and defeat the farmer in his efforts the next year. Good farming is cumulative; 
hence permanency of occupation is essential to the best success. Once the soil is in 
good tilth and free from weeds, less labor is required per acre, one man can operate 
more acres, and the yields per acre are larger. Good field culture is usually the 
result not of more labor, but of good management and high quality of labor on the same 
land for a long 'period. It is generally believed that ownership alone gives the per- 
manence of tenure which justifies the farmer in introducing the best types of field 
management. 

"5)The effect of ownership is even more obvious when farm buildings and fences 
are considered. The attitude of mind of the owner toward these semipermanent 
improvements determines their rate of depreciation. A nail driven in the right place 
at the right time often saves a barn door from ruin; a little paint applied by the 
farmer's hand makes the barns last longer and look 50 per cent better. The amount 
of labor required to keep the buildings and fences in repair is, of course, 
considerable; but it can be done at times when field or livestock work is making 
light demands upon time, and is thus not subtracted from the time which may be 
employed in the directly productive enterprises of the farm. Without the stimulus 
of property rights in these buildings, etc., and without permanence of tenure, few 
men are disposed to use their available time in caring for these improvements. 
"6)In the livestock districts, the building up of a herd is a task which requires long- 
continued effort. It might be possible to succeed in building up a dairy herd of high 
quality without the permanence of tenure which is se- 




Fig. 54. The pride of ownership reflects itself clearly in the type and upkeep of farm buildings. The man who owns a home and 
expects to leave it to his children has reason enough to make and keep it comfortable and attractive 
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cured by ownership, but it is seldom done in this country. The farmer who moves from 
farm to farm can take his cattle with him, but he cannot be sure of proper equipments for 
caring for them. This uncertainty discourages the long-time policy required in the 
successful breeding of livestock. 

'7) Another advantage of owning land is the effect it has upon the accumulation of 
wealth by the farmer. The land is a safe savings bank, one from which the investor 
draws a return in money and in direct satisfaction. It is the desire to rise to the 
position of a free owner of a farm that stimulates the thrift which makes farmers the 
greatest of all working people to accumulate wealth. 



MEANS OF ACQUIRING LANDOWN- 
ERSHIP. Free land. The relative impor tance of the 
various methods of securing land changes as a 
nation grows older. In the past, when government 
land could be had for the asking, it was easy for 
anyone willing to undergo the hardships of pioneer 
life to secure property rights in land. This has had 
an important influence upon the farmers of the 
United States. But in these days free land is of 
vanishing importance, and other methods of 
acquiring land are becoming more important. 

Gift and inheritance. Many young farmers are so 
fortunate as to have parents or other relatives give 
them farms. It is a matter of common observation in 
the United States that farmers who are able often 
assist their sons in buying land. Often the home 
farm is greatly enlarged by the purchase of 
adjoining or nearby land during the period when the 
boys are helping operate the farm, and then, when 
one by one the boys are ready to farm on their own 
account, the process of division begins, or a new 
purchase of land is made and turned over to the 
member of the family ready to establish a home. 
What gift begins, inheritance completes; and in 
these 2 ways vast sums of wealth pass from 
generation to generation. 

Unfortunately, the influence of gift and in- 
heritance is greatly limited by the movement from 
country to city. This movement carries vast sums of 
farm-earned money to the cities. A farmer and his 
family move to the city. The farm is sold. The entire 
price must be earned, saved, and transferred to the 
city man's account in order to put the ownership of 
this land again in the name of the one who 
cultivates it. This movement has been very rapid in 
recent years and has been a large factor in the 
decline of the number of landowning farmers. 

As a general rule, the greater the amount of land 
and other forms of wealth acquired by one 
generation and transmitted to- the farmers of the 
next, and the more evenly this wealth is distributed, 
the greater the ease with which the ownership of 
land may be acquired by the succeeding generations 
of farmers. But the larger the percentage of each 
generation which seeks city occupations, the greater 
the amount of wealth which will be 




Fig. 55. Tenancy — especially short-term tenancy — offers little 
chance and less incentive to beautify the home. Too many houses 
on rented farms are not kept up because they are not worth 
keeping up. 



drawn from agriculture into other industries by gift 
and inheritance, and the smaller the part 'which 
inheritance will play in the acquisition of 
landownership. 

Savings as a means of acquiring land. Prices of 
farm products tend to be such that the less efficient 
farmer can get a living from his industry. Where 
and when this is true, all the more efficient men 
who produce at a lower cost and sell at the same 
price secure a profit and are able to earn an income 
beyond what they feel obliged to spend upon their 
living, from which they can save money and invest 
it in land. The farm surveys which have been made 
in recent years show a wide range in the savable 
incomes which farmers receive. The wider the 
range of efficiency of farmers, the more important 
will profits become as a source of savings. The 
more nearly farmers are equally efficient, the more 
nearly will they as a class spend their incomes, and 
the smaller will be the savings available for buying 
land. Education brings out differences, ignorance 
reduces men to a common level; hence, education 
is a means of promoting profits in agriculture and 
of maintaining the landowning farmer. 

Credit. A good credit system promotes 
landownership among farmers, by enabling them to 
buy land before they have the full purchase price. A 
good credit system should provide the young 
farmer with a profitable and safe investment for his 
savings prior to the date when he is ready to buy 
land, and, later, loan him funds within safe limits 
when the purchase is finally made. The third im- 
portant consideration in a land credit system is the 
provision for a long-time period in which to wipe 
off the debt and a gradual proc 
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ess of repayments. These 3 considerations are 
provided for in the present Federal law, which, 
with minor improvements which experience will 
doubtless indicate, will help to put the American 
farmer in a safe position when borrowing money 
on land. The difficulty in the past has been that 
the borrower was too much at the mercy of the 
lender. The new system eliminates the personal 
fac 



tor, and standardizes the farm-loan business to 
the benefit, it is hoped, of all concerned. In 
Germany, where a similar system of land credits 
has long been in use, landownership on the part of 
farmers is more common than in the United 
States, though indebtedness is much greater, 
which implies that a good credit system reduces 
tenancy and promotes ownership among farmers. 



Farm Renting 

Many a young farmer who owns no land, and who would otherwise be required to 
remain in the employ of another farmer, finds it highly advantageous to invest his 
savings in the equipment necessary to operate a farm and to secure the use of a farm 
under a lease. This gives the young man a chance to gain, and to realize upon his 
ability as a manager as well as upon his skill as a workman. This enables him also to 
marry at an earlier age with a chance to rise gradually to the position where he can buy 
a farm, whereas the married hired man has little chance to rise. Experience proves 
tenancy to be an important stepping-stone to a better condition in most parts of the 
United States. Many tenants benefit by the advice of wise and helpful landlords. 

In comparison with landownership, the tenancy system has its disadvantages, the 
most important of which are uncertain tenure, lack of incentive to take care of the soil, 
buildings, etc., which are noted under the advantages of ownership. Where 
compensation for unexhausted improvements is provided, as in England, these evils are 
largely overcome; but the fact of tenancy implies a man too short of funds to own the 
physical basis of his industry; and the one satisfactory system is landownership, toward 
which nearly all tenants in the United States are striving. While many landlords are 
helpful to their tenants, others are suspicious, fretful, bickering, stingy, ignorant men 
who are a drag on the energies of the tenant. 



FORMS OF TENANCY. The shortterm lease. 
This form of lease is very common in the United 
States, a vast number of farms being let for one 
year at a time. Many farms are let for terms of 
from 3 to 5 years, but longer terms are rare. It 
often happens that the tenant who has a contract 
for 1 year only will remain on the same farm for a 
long series of years. In this case, he comes to 
know the farm; but, even then, he has not the in- 
centive to lay out his energy in improving the tilth 
of the soil and destroying the weeds with a view to 
less work and better crops in future years. If the 
long-time point of view is to be introduced into 
the mind of the shortterm tenant, he must be 
promised continuous possession so long as he 
farms in a satisfactory manner, and, in addition, 
in case he leaves the farm, compensation for 
improvements which he has made and has not 
had time to realize upon. This is the way in which 
the "year-to-year" tenancies have been made 
tolerable in England. 

The long-term lease. This lease, extending over 
a period of 19 or 21 years, has been looked upon 
as a means of giving a permanency of tenure 
which will stimulate good 



farming. In England, 100 years ago, the long 
lease was widely heralded as the one condition of 
intensive farming; but experience has resulted in 
the abandonment of the long lease in favour of 
year-to-year tenancies with compensation for 
unexhausted improvements and payment to the 
tenant for disturbance, in case he is asked to vacate 
the farm. 

The long lease was found unsatisfactory in 
England because: (a) The tenants exhausted the 
soil during the last years of the lease, leaving the 
farm in such a state that several years were 
required to put it again in condition to yield 
profits, (b) Changes in prices during the term of 
the lease resulted in the rent being too low during 
periods of rising prices and too high during 
periods of falling prices. The former discouraged 
the landlords in using 21-year leases, and the 
latter "broke" the farmers and left many farms 
untenanted. 

The long lease is not favored in the United 
States, for the reason that most landlords are 
retired farmers who expect their farms to be sold 
in a few years, and most tenants expect to remain 
only a few years on leased land before they buy a 
farm. 
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Cash rentalso Cash leases are universal in 
England, which is the classic land of tenant 
farming, but in the United States cash rent- 
als are less common than share rentals. Of 
the 2,354,676 tenant farmers in the United 
States in 1910, 1,399,923 were share tenants, 
128,466 were share-cash tenants, 712,294 were 
cash tenants, and 113,993 were unspecified. 

Cash rent is usually preferred by tenants 
who have plenty of capital and enough experi- 
ence to act independently of the landlord. 
This independence is highly prized by many 
tenants. Cash tenancy encourages a more 
intensive culture than share tenancy, because 
all of the extra annual product due to better 
culture goes to him who stands the cost of 
this culture, whereas the share tenant gets 
only a part of this extra product. In general, 
it is believed that the experienced tenant can 
make more money on a cash-rental basis than 
on shares. 

As a rule, landlords who are not close at 
hand to look after their farms find it better 
to rent for cash. This guarantees the land- 
lord a definite amount of rent, and while the 
total receipts of the landlord are probably 
lower than a well-managed share system will 
yield, yet the fact that the trouble is less and 
the risk is less makes many owners content 
to rent for cash. 

Farming land on shares. This method has 
many advantages. The risk is less for the 
tenant. The amount of capital required is 
less where the landlord furnishes a part of the 
equipment. The young tenant benefits by 
the advice of the landlord, who has retired 
from his farm and who best knows its possi- 
bilities. Landlords take more in- 
terest in putting in good improve- 
ments on share-rented than on 
cash-rented farms. 

The disadvantages of share 
tenancy arise when landlords and 
tenants fail to agree on the man- 
agement of the farm, or when either 
party fails to live up to his agree- 
ment. The danger is that the 
tenant who furnishes all the labor 
will slight the work, to save_ ex- 
penses or even in order to be idle. 
The landlord, on the other hand, 
often looks upon the tenant as free 
labor, and expects more than_ is 
reasonable in the way of intensive 
cultivation of the land and care of 
the livestock. 

The methods of letting land on 
shares are so varied that a brief 
description of the forms of share 
tenancy is essential to an under- 
standing of the subject. Share 
tenancies vaiy with respect to (a) 
the proportion of the product 
received by each party; (b) the 
equipment and supplies furnished 
by each party; and (c) the degree 



or extent of control that is exercised by each 
party. 

The fourth system. One fourth the product is the 
lowest share rent which can be said to exist to any 
great extent in the United States. This system is 
found on the western edge of the wheat region of 
the Dakotas, Nebraska, and Kansas, and also in 
Oregon and California. In general, it may be said 
that the fourth system exists in the North only on 
relatively unproductive lands. In the South, the 
practice of giving the landlord one fourth of the 
cotton crop is very common wherever white 
tenants engage in cotton production. It is here 
most generally found in conjunction with a "third" 
system for the grain crops. It is common in the 
South to speak of the "third and fourth" system, 
which usually means that the landlord receives one 
fourth of the cotton and one third of the grain 
crops. 

In the fourth system the tenant usually furnishes 
all the equipment and seeds, but, in case 
commercial fertilizer is used, as is sometimes the 
practice in the cotton country, the landlord pays 
oneJfourth the cost of it. In the northern states, the 
landlord often furnishes nothing but the bare land 
for one fourth of the crop. 

Under the fourth system the tenant is usually 
left free to produce the crops as he pleases, the 
landlord exercising little control beyond the 
determination of the crops to be grown and the 
area of each. 

The third system. The one-third system is very 
common throughout the United States except in 
the regions of very high land values in the north- 
central states. Under this sys- 



PER CENT OF FARMS MORTGAGED IN VARIOUS STATES 

WI5C0N5/N MICHIGAN ILLINOIS IOWA 
1910 1900 ISM 1910 1900 1890 1910 1900 W90 1910 1900 1690 1910 1900 1890 



MINNESOTA 



PER CENT 6F TENANCY IN VARIOUS STATES 

WISCONSIN MICHIGAN ILLINOIS IOWA MINNESOTA 

1910 1900 m 
IS90 



Fig. 56. Neither tenancy nor the farm mortgage is necessarily a sign of poor 
Farming; much depends upon why and how a farm is mortgaged, and under what 
conditions it is rented. Where land is high- priced, as in Illinois, many a good 
farmer makes his start as_a tenant. In newly developed territory, as in Wisconsin, a 
mortgage is often a wholly legitimate means of supporting a newly cleared farm 
until it becomes self-supporting. (Wis. Bulletin 247.) 
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Fig. 57. Frequent changes of location waste the tenant's time 
and energy and result in poorly cared-for farms 

tem, the landlord receives one third the grain 
and, sometimes, he receives all the straw and 
cornstalks and stands none of the expense of 
production. 

The landlord receiving a third of the produce 
usually furnishes none of the operating 
equipment of the farm. In many instances, the 
tenant pays a cash rental for the house in which 
he lives and for pasture for his livestock. In many 
other cases, fields only are rented for one third 
the crop. The tenant, in such cases, lives on the 
land which he may have bought or leased, and 
takes two thirds the grain and leaves the 
roughage on the farm where grown. Where the 
third system exists with respect to grain crops, 
the hay crop is usually shared half and half. 

Where land is rented for one third the crop, 
the landlord usually controls in detail the kind of 
crops to be grown on each field. Beyond this, he 
leaves the tenant to do much as he pleases. 

The two-fifths system. In the corn belt 
the two-fifths system has been an intermediate 
stage in the rise of share rents from one third to 
one half the crop. This system differs from the 
third system primarily in the fact that the 
landlord receives two fifths of the grain, and the 
tenant receives three fifths of the gram," 
and corn fodder. The system is usually -t&e. 
as the one-third system, so far as svhajt 
landlord furnishes is concerned, and also 
regard to control. " 30 

The half-share system. The letting o '-iA 
one half the product is found in all parts 
United States. The half-and- half syst 
greatly with respect to what the landlord 
furnishes in addition to the land and buildings. 

Grain farming on the half system. In one form 
of half-share tenancy, found in the grain regions 
of Minnesota, Kansas, Nebraska, the J 
and in the wheat regions of the Pacific Cofc: 
landlord furnishes the seed grain and 
half the crop. In these regions, it 
considered that one half the crop, 
landlord furnishing the seed, is equival idf 1 o 



third the crop 
furnish the seed. 



where the landlord 



In central Illinois and in west-central Indiana, 
the landlord who receives one half the grain crops 
furnishes nothing but the land and buildings, and 
exacts a cash rental for the land used for hay and 
pasture. The exacting of a cash rental for hay and 
pasture land often accompanies the share system 
in the north-central states, also, where the land- 
lord receives one third or tv/o fifths, as well as 
where he receives one half of the crop. In the 
South, corn land is sometimes let for cash, while 
cotton land is let on shares. In central Illinois, the 
landlord sometimes demands half the grain and 
$1 per acre in addition, and it is the regular thing 
to require that the tenant deliver the landlord's 
share of the grain at the nearest market at such 
time as the landlord may desire to dispose of his 
share of the product. It is in the heart of the corn 
belt of central Illinois that the landlords are able 
to make the heaviest demands upon their tenants. 

In eastern Ohio, in Pennsylvania, Maryland, 
and some adjoining territory where wheat has 
long been considered central in the farming 
system, the landlord who receives one half of the 
grain lets the tenant have the use of the buildings, 
the hay and pasture land, and all the straw he 
cares to feed on the farm, without any additional 
compensation. This custom is held to rather 
tenaciously, and in one instance the writer found 
a tenant who was making about $100 a month 
from his dairy. This was appreciably more than 
the entire value of the grown crops and yet the 
landlord continued to accept one half of the grain 
and let the tenant have all he made out of the 
dairy. 

The land-and-stock share system. Another 
form of the half-and-half system is the land-and- 
stock share system, in which the landlord 
furnishes a part of the livestock or owns a half 
interest in all or a part of the livestock. This 
system is most common in the dairy regions of 
New York, Ohio, Illinois, Wisconsin, Iowa, and 
Minnesota. The variations are numerous, but the 
system has many features which are quite 
Thn landlord i fjirnislues i the land 
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Fig. 58. Undervalued, neglected machinery is an all too 
common sight on tenant farms* especially where the owner 
supplies the equipment. 



FARM OWNERS, TENANTS. 
EMPLOYEES 
ant furnishes the horses, tools, machinery, and all 
the labor required to operate the farm. The 
landlord and tenant own jointly the cattle, hogs, 
and poultry kept on the farm. 

The items of expense are likewise in three 
classes. The landlord furnishes material for 
making repairs, and the tenant performs the 
work, unless a skilled workman is required, in 
which case the landlord pays for the mechanic. 
The tenant stands all expenses in keeping his 
horses, tools, • and machinery in working order. 
Expenses for twine, threshing, silage cutting, etc. 
are usually shared equally. The dairy equipment is 
often owned jointly. This refers especially to the 
cream separator, shipping cans, etc. 

A common variation of this system is for the 
landlord to furnish all the cows. This is more or 
less common on the less valuable dairy farms of 
Wisconsin, and is common in New York. 

Tobacco and cotton croppers. The form of half- 
share tenancy found in the tobacco and cotton 
regions of the United States is very 
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simple. The landlord furnishes the land, buildings, 
teams, tools, and other equipment, and often 
advances the tenant enough goods, money, or 
credit to live on while making the crop. The 
tenant, or cropper, as he is commonly called, 
furnishes the labor required to produce and 
harvest the crop. The cotton cropper receives one 
half the value of his crops and free house rent and 
garden as pay for his efforts. In many of the 
cotton regions, the cropper is not an independent 
operator, and overseers ride about over the estate 
or plantation and direct the cultivation from 
seedtime until harvest. 

Two-thirds system. Here and there throughout 
the northern states is found a farm on-which the 
landlord furnishes everything but the labour, and 
receives two thirds of the produce of the farm, 
while the tenant, or share hand, as he is more 
properly called, furnishes all the man labor, and 
receives one third of the proceeds of the farm. 
While this system is found widely scattered, it is 
not believed to be common. 



SOME THINGS A LEASE SHOULD COVER. - There should always be a lease 
or agreement drawn, agreed to, and signed by both parties before the tenant takes 
possession of the premises. Whether the document is ever referred to again or not,' it is 
important to go carefully over all the points regarding which differences of interest may 
result in disagreements. The lease should describe: (1) the land and buildings to be 
furnished by the landlord; (2) the uses to which the land may be put; (3) the additions 
and repairs to buildings which the landlord will make and the time the work is to be 
done; (4) the livestock and other equipment or share in the same which each party is to 
furnish; (5) the kind of farming which is to be carried on; (6) the character of payment 
(cash or share) and the amount or proportion to be paid as rent; (7) what the tenant is to 
do in making repairs and in helping with new buildings; (8) who is to pay the following: 
taxes on farm, taxes on jointly owned livestock and equipment, the threshing bill, the 
twine bill, the ensilage- cutting bill, the shredding bill, the corn-shelling bill, and the cost 
of hauling the products to market. 

The aim should be to project the mind through the activities of the years for which 
the lease is drawn and to state who is to furnish each thing needed, what may be done 
and what not, who is to do each thing to be done and who is to settle each bill which 
must be paid. 



Form of a cash lease. The proper form of a cash 
lease is as follows: 

"This Indenture, made this 

day of. A. D. 19. ., between 

Earl E. Johnston party of the first part, and Geo. 
H. Thompson party of the second part, 
"Witnesseth, That the party of the -first part, in 
consideration of the covenants of the party of the 
second part, hereinafter set forth, does by these 
presents lease to the party of the second part the 
following described property, to wit: 



in the county of 

and state of. 

"To have and to hold the same, to the 

party of the second part, from the. 

day of 19.., to the 

day of 

19... And the party of the second part, in 
consideration of the leasing the premises as above 
set forth, covenants and agrees with the party of 
the first part to pay the party of 

the first part, at 

as rent for the same, the sum of ._. 

dollars, payable as follows, to wit: 
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the covenants hereinafter mentioned, as part of 
said rent. 

"And the party of the second part covenants 
with the party of the first part that at the 
expiration of the term of this lease he will yield 
up the premises to the party of the first part, 
without further notice, in as good condition as 
when the same were entered upon by the party of 
the second part, loss by fire or inevitable accident 
and ordinary wear excepted. 

"It is further agreed by the party of the 

second part, that neither he nor 

legal representatives will underlet said premises, 
or any part thereof, or assign this lease, without 
the written assent of the party of the first part 
had thereto. 

"And it is further expressly agreed between 
the parties hereto, that if default shall be made in 
the payment of the rent above reserved, or any 
part thereof, or any of the covenants or 
agreements herein contained to be kept by the 
party of the second part, it shall be lawful for the 
party of the first part 

or legal representatives to enter 

into and upon said premises, or any part thereof, 
either with or without process of law, to reenter 
and repossess the same at the election of the 
party of the first part, and to distrain for any rent 
that may be due thereon upon any property 
belonging to the party of the second part. And, in 
order to enforce a forfeiture for non-payment of 
rent, it shall not be necessary to make a demand 
on the same day the rent shall become due, but a 
failure to pay the same at the place aforesaid, or a 
demand and a refusal to pay on the same day or 
at any time or any subsequent day shall be 
sufficient; and after such default shall be made, 
the party of the second part 

and all persons in possession under 

shall be guilty of a forcible detainer of said 
premises under the. statute. 

"Said party of the second part further agrees 
that he will, at his own expense, during the 
continuance of this lease, keep said premises, 
fences, and every part thereof, well built up and 
in repair; that he will cultivate the land well, 
plowing it at least four times, and fall plow to kill 
weeds; to kill and weed out all cockleburs and 
other noxious weeds; mow the roads and cut all 
the weeds by buildings, hedges, and fences in and 
around the land he tends, and haul out all the 
manure and spread it on the poorest land; that he 
will trim and plash the hedge, at the prop er time 
and in a workmanlike manner, in and around all 
land leased; hedge on all outer lines to be kept 
not higher than four and a half feet and to be 
trimmed at least once each year, not later than 
February 20, such hedge being trimmed so as to 
fully comply with the law; or, if he fail, said 
Johnston may hire it done at his expense, if not 
done in 



time, as before agreed; and that he will keep up 
his hogs and be responsible for all damage they 
may do; that he will rotate his crops, alternating 
with corn, small grain, and grass, sowing grass 
seed as said Johnston may require; that said 
Johnston may enter and improve, at any time he 
may see proper; and fix fence, fall plow, build, etc. 
He also agrees to sow in small grain and grass all 
but forty acres of corn to each hand and team, 
and also to look after, and be responsible for any 
waste in, said Johnston's property in the place. 
And he also agrees not to set out any fire or put 
any ashes about the buildings to endanger 
insurance, or any dirt about the buildings in 
spring, or anything to subject said Johnston to 
damages. 

"It is further agreed by the said party of the 
second part, that as further rent for said premises, 
he will haul upon said premises, and upon the 
lands as designated by said Johnston full 
loads of manure; or in default of hauling said 
number of 

loads before the day of 

19 wi 11 pay to said 

Johnston $ for each load not so 

hauled. That he -will also mow all the spots of 
weeds and grass in the fields and around the 
hedges and buildings, and in the roads 

adjoining said land, the full space of. 

days before the weeds are ripe; and in default 

shall pay to said Johnston $ for 

each day's failure. Said party of the second part 
further agrees to make all repairs upon said 
premises at his own expense, and at the expiration 
of this lease to leave them on the premises, 
agreeing to remove nothing without the written 
consent of said Johnston; and that he will keep his 
cattle from eating the hedge or doing any damage. 

"And it is expressly understood and agreed that 
the said party of the second part will promptly 
and faithfully perform each and every one of the 
special clauses of this lease, and in case of his 
failure so to do, at the proper time, in the proper 
manner, and to the full extent, he hereby agrees 
that said Johnston may hire the work to be done 
by competent parties, who are hereby given 
permission to enter upon said premises for the 
purpose of doing such work; and all sums paid by 
said Johnston on account thereof shall be added 
to the principal amount agreed to be paid herein, 
and shall become due and payable on the 

day of. 

19... 

"And it is further covenanted and agreed 
between the parties aforesaid, that no pasture or 
meadow land shall be broken up without the 
written consent of the said Johnston 



"The covenants herein shall extend to all and 
be binding upon the heirs, executors, and 
administrators of the parties to this Lease. 
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"Witness the 7 hands and seals of the parties 
aforesaid, the day and year first above written. 

Seal. 

Seal." 



In Mississippi, the forms used in contracting with 
croppers on a cotton plantation are as follows: 
"I hereby agree to cultivate ( ) acres of land, on 
that part of the .... plantation 

known as during the year ( ) under 

the direction and supervision of the owner, 

or his agent. I agree to gather and 

house the same in good condition, for which 
service I am to receive one half the crop. 

Signed (cropper). 

Witness 

Date " 



Another used on a large Washington County 
plantation is a little more detailed; it reads: 
"This Contract, Made this (Date) and terminating 
one year hence, between D. and D., 

and wit- 

nesseth: That D. and D. have this day set 
apart to him for the year 19. ., certain 

acres of land on D. and D. Plantation, Washington 
County, Mississippi, to be worked by him on 
'Shares'; he also agrees to plant and cultivate all 
land allotted to him, including the edges of roads, 
turnrows, and ditch banks, and to keep the latter 
clean, and to plant no gardens or truck patches in 
his field; and that he will not neglect, leave, or 
turn back his crop until entirely gathered, and 
that if he should leave same, he will thereby 
forfeit all right he may have therein. 

"Witness our signatures, this the 

day of. 19.. 



"Witness: 

In a combined lease and partnership, the 
following covenants are entered into: 

"This indenture made this 

day of March, 19. ., between 

of the city of. county of 

state of 

party of the first part and 

of said city, county, and state, party of the second 
part. 

"Witnesseth that party 

of the first part, agrees to let his farm, etc. (Here 
follows the description of the farm 

which consists of : acres of arable 

land and acres of pasture land), 

to party of the second 

part. 

"It is agreed between these contracting parties, 
that they are to jointly buy and own all personal 
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conducting operations on this farm, including 
cattle, sheep, hogs, poultry, seeds, and feeds of all 
kinds required in operating the farm, and share 
alike equally all profits and losses resulting from 
same. 

"It is agreed that the said party of the second 
part is to furnish all the horses, harness, tools, and 
machinery needed in operating the farm and to 
perform or pay for the performance of all labor 
used in conducting operations on said farm except 
it be for the repairing or painting of buildings 
which the party of the first part must be holden 
for unless they be minor repairs. 

"Also that said party of the second part is to 
build and keep in good repair all fences on said 
farm, all the material used for same to be 
furnished at the nearest market by party of first 
part at his own expense. 

"Also all grass seeds are to be furnished by 
party of the first part. 

"Also that said party of the first part is to pay 
all taxes on realty, and the taxes on personal 
property are to be paid jointly. Also that the work 
horses are to be fed out of undivided hay and 
grain, except in case the party of the second part 
should desire to do teaming for his own profit in 
which case he shall feed team from his own hay 
and grain, also the number of work horses shall be 

limited to and should colts be raised 

they shall be the common property of owner and 
tenant. 

"Also the bill for threshing grain or seeds, for 
binder twine and ensilage cutting shall be paid 
jointly. 

"It is agreed also that all ditches forming on the 
land are to be properly filled at the proper time by 
the party of the second part. 

"Also that all noxious weeds are to be cut at the 
proper time and the weeds of any description on 
the highways adjoining the above described land 
are to be cut to the middle of the road by party 
of.the second part. 

"Also the party of the second part agrees to 
haul out and distribute upon said farm, at places 
most needed, all manure made thereon, and at 
such times and at such places as shall be 
designated by the landlord. 

"Also all dead trees in the grove to be used by 
party of the second part for firewood, if he wants 
the same, also all refuse from buildings and fences 
not fit for use again. 

"Also all brush and weeds of any description, 
growing along the rows on said farm to be kept 
cut by party of the second part. 

"It is further agreed that no stock shall be 
allowed in the pastures or meadows while the frost 
is leaving the ground or until the ground is fairly 
settled. 

"Also that no grain or feed is to be sold off the 
above farm without the consent of both parties to 
this contract. 

"It is further agreed by and between said 
parties that all corn fodder, straw, and other 
rough feed raised upon said farm and not fed 
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out at the expiration of this compact is to be the 
property of the landlord. 

"Also that when stock or grain, wool, poultry, 
or dairy products are sold they shall be delivered 
on the market by the tenant. 

"Said party of the first part also reserves the 
privilege of plowing the stubble or stalk ground 
on said premises when said party of the second 
part may have secured the crops or grain grown 
thereon, and may enter on said premises at any 
time for purposes of improvement, or for any 
reasonable purpose which said party of the first, 
part may deem proper. 

"And it is further understood and agreed that 
if party of the second part shall abandon said 
premises, or shall fail from any cause to comply 
with all his agreements herein, the said party of 
the first part may at any time, when such 
abandonment or failure occurs, take actual 
possession of said premises and buildings 
thereon, which said party of the second part 
agrees to surrender, and said first party may 
employ other persons to tend said crop and 
harvest or gather the same, and may remove and 
sell the same at public or private sale and apply 
the proceeds thereof to the expense and cost of 
carrying out the provisions of this lease and the 
payment of said rent hereby reserved, and all 
advances, and if the proceeds of the crops as 
aforesaid shall not be sufficient to repay said first 
parties all the money so expended, the said 



party of the second part agrees to refund to said 
parties of the first part such deficiency on 
demand out of any other property belonging to 
the said second party. 

"And it is further expressly agreed between the 
parties hereto, that if any default shall be made of 
any of the covenants and agreements herein 
contained to be kept by party of the second part, 
this lease shall at the election of the parties of the 
first part be null and void. 

"Also that the said lease of the-above described 

land is to run from March 

19.., for the term of. years, and 

at the termination of said lease, should a dis- 
solution be agreed upon, all personal property is 
to be equally divided between said parties. In 
cases of hay and grain the division is to be made 
by measurements, each party receiving one half 
of each grade of the products to be divided. In the 
case of livestock to be divided, the party of the 
second part shall divide each class of cattle, 
sheep, hogs and poultry into two lots, and the 
party of the first part shall take his choice of lots, 
the party of the second part accepting the re- 
maining lot of each class of stock as his share of 
the livestock. 

"Witness our signatures this the 

day of. 19 



Hired Managers and Workmen 

Farm owner and hired manager. The relation between the farm owner and the hired 
manager should be one of mutual confidence and understanding. The general policy of 
the farm should be laid down clearly by the owner, and it should be the duty of the 
manager to carry out faithfully the details of such policy so laid down, using his own 
discretion where unforeseen events arise. 

The details of management, the programme of the day, the hiring and discharging 
of subordinates, the calling of the veterinarian, etc., should be left to the manager, who 
should always make his decisions on the basis of the best interests of the farm so far as 
they are consistent with the honest and humane treatment of men and beasts. The 
manager on a definite wage basis must take great care to keep his own personal 
interests in the background, wherever they conflict with the successful operation of the 
farm. The operation of a farm by a hired manager is the least successful system of 
farming in use in the United States. 

The most successful farm organization is found where the farmer and his family do 
all the work. The management is usually the result of family conferences held about 
the dining table, in which everyone has his say and the father makes the final 
decisions. In some families, the danger is that the growing children will work too hard; 
but in many other families the danger is that the children will not do enough work and 
will grow up without developing industrious habits. 

In farming, especially in livestock farming, there are so many details which require 
the careful attention of interested workers that the ordinary irrespon 
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sible wage woricer is almost useless. . The family organization gives 
over the family labor when necessary, and the community of ownership of the 
proceeds gives interest to each worker in securing good results. 
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Fig. 59. While there are frequent exceptions, it may generally be 
noted that a region in which short-term tenancy is common, is 
characterized by poor roads, and the various undesirable conditions 
(such as poor schools and churches) that accompany them. 



The farmer and the hired man. Whenever the 
family does not meet the demands for labor, the 
effort should be to employ men who will become 
coherent parts of what may be called an "artificial 
farm family." To some farmers, this may seem 
objectionable. If this be so, it is recommended that 
the size of the farm be reduced to correspond to the 
family labor force. The hired man is usually a 
young man, unmarried. The farmstead is an 
isolated centre of life and industry. All who 
participate in the industry of the farm should be 
privileged to participate in the life of the farm 
home. The artificial family established, the hired 
member should have his say in the management of 
the farm, as do the original members of the family. 
This engenders interest in his work, and results in 
the more faithful carrying out of details, as well as 
the putting forth of great effort in times of 
emergencies, and the general goodwill and comity 
of the group. 

Transient labor. On specialized wheat farms, for 
example, the demand for labor in the harvest and 
threshing season is much greater than at any other 
season of the year. The specialized wheat farm 
which is large enough to use the family labor 
during the remainder of the year cannot be 
operated without extra labor in caring for the crop. 
This makes a demand for transient labor. Transient 
laborers, are as a class undesirable citizens. The 
type of farming which encourages this class should 
be avoided. Where wheat is grown in rotation with 
other crops which are fed to livestock, the demand 
for labor is more evenly distributed through the 
year, so that more nearly all the labor can find 
continuous employment on the farm. This is the 
important means of holding men of character and 
ability. 



Exchange labor. The most satisfactory 
method of securing the large crew of men re- 
quired for threshing grain or cutting ensilage 
is to exchange work with the neighbors. It 
has been said that exchange labor is not 
subject to control and that many men are 
inclined to shirk. There are neighborhoods 
where this is true, but there are other 
neighborhoods where the workmen com- 
pete with each other in winning praise 
for both the quality and the quantity of 
work done. At their worst, exchange labor- 
ers are as good as transient laborers, and 
they have an especial advantage for the farm- 
er in that they do not have to be lodged, do 
not arrive until after breakfast, and they go 
home if the work has necessarily to be stop- 
ped for a day or so because of rain or a broken 
machine. The transient must be lodged and 
fed whether the work moves on or not. Fur- 
thermore, the transient may leave at any 
moment without provision for anyone to take 
his place. 

Sharing profits. Sharing profits without 
sharing risks is not common in this country. 
The one profit-sharing system which works is 
share renting. Here both parties participate 
and both share in the good or bad results of 
the year's operations. Profit sharing with 
managers and workmen has been tried in va- 
rious forms, but with no marked success. 
The difficulty of knowing what the profits are 
makes it hard to adjust the payment. A 
more satisfactory plan is for the owner to 
pay standard wages, and then pay eachman 
a bonus according to merit. It is believed 
that such bonuses should never be pointed to 
as an inducement for men to remain or to 
work harder. The bonus should be an un- 
claimed gift freely given and joyously re- 
ceived. A bonus of a few dollars from time 
to time closely associated with overtime or 
the exercise of good judgment in a crisis is 
always helpful. 




Fig. GO. A community of owned farms, on the other hand, is 
usually marked by better-kept-up homesteads, better roads 
connecting them, better schools and meeting places and, in 
general, a spirit of greater progress and social advancement. 



Fig. 61. A cooperatively owned and operated limestone crusher and shell grinder. 'With such a machine, a group of farmers can benefit their 

own farms and make a comfortable profit by helping others to do the same 



CHAPTER 6 

Cooperation in Farming 

By John Lee Coulter, Dean of the College of Agriculture and Director of the Agricultural Experiment 
Station of West Virginia, who was born on the farm, lived there until past 20 years of age, and has since 
devoted 99 per cent of his efforts in the direction of actual farm operations, assisting farmers generally to 
improve their conditions. He has taught in the Iowa State College and the Universities of Wisconsin and 
Minnesota; he was special agent in charge of the Division of Agriculture of the U. S. Census in 1910-12; and 
he was a member, and the secretary, of the commission sent to Europe to investigate rural credit and 
cooperation. Thus he formerly gave much of his time to special problems of cooperation; during recent years 
he has broadened his field to include consideration of all farm problems. As Dean of the Stale College he has 
supervision over the operation and development of 6 separate farms totaling some 2,000 acres and 
representing poultry, livestock, fruit and truck, dairy, field crop and general farm activities each carried on 
according to the most up-to-date, successful methods. He has organized cooperation organizations and car- 
ried them to permanent success; he has visited practically every country in the world and all parts of this 
country in studying cooperative and agricultural conditions generally. A more thoroughly informed, more 
deeply interested, more widely experienced authority could not be found to discuss this tremendously 
important subject. Editor. 



COOPERATION as a word in common use outside of the field of agriculture 
is, when used literally, a very general term. It means merely "working 
together." The working together may be in the form of a definite and per- 
manent association or organization or it may be informal and temporary. Dur- 
ing recent years, the word has been given a very special meaning, particularly 
in the field of agriculture. Here it means more and more the formal organized 
working together on the part of country people with a definite purpose in 
mind. But in country life, as in life generally, there probably is as much in- 
formal as formal cooperation. 

In any careful attempt to identify all forms of cooperation there should be 
definitely recognized: (1) Local, temporary informal cooperation without any special 
organization; (2) local, formal cooperation in the form of clubs, rings, circles, societies, 
associations, etc. for some local benefit or improvement; (3) formal business 
cooperative societies, in contrast with formal business corporations; (4) farmers' 
organizations for educational, social, and general advancement of the rural life in 
general; and (5) compulsory legal cooperation. 

Compulsory legal cooperation. It will not portant as, or more important than, any of the be 
necessary to take much time to describe other types. A good illustration of compulsory the fifth type of 
cooperation, yet it is as im- legal cooperation is found in our system of free 
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schools which now prevails in practically all 
parts of the country, rural and urban. The 
majority of the people, cooperating through rep- 
resentatives in legislative bodies, pass rules and 
regulations dividing the nation into states 
and the states into counties or parishes; set- 
ting aside cities, towns, and villages; and fur- 
ther dividing incorporated places into wards 
or other units, and dividing rural territory 
into townships, magisterial districts, precincts, 
or some other practical unit in order to perfect a 
system of compulsory legal cooperation. As 
a result of this division, school districts are 
maintained and all of the citizens of the com- 
munity cooperate both in the support of the 
schools created and in the benefits derived 
from them. Generally, there is no direct re- 
lation between the cost to the individual in 
the form of taxes and the benefits derived. 
The largest property owner and the largest 
taxpayer may have the fewest children and 
may directly gain little from this compulsory 
cooperation with neighbors, while the home 
with the largest number of children, securing 
the greatest direct benefit, may contribute 
the least for the maintenance and support of 
the schools. It is the belief, however, of the 
great majority of democratic society that the 
indirect benefits which come to all equalize 
matters sufficiently, so that it seems wise 
throughout the length and breadth of the 
United States to continue to maintain this 
system of compulsory cooperation. 
It may be worth while to give a second 



illustration of compulsory cooperation; this is 
found in the establishment and maintenance 
of the road systems of country districts and 
the street systems of cities, towns, and villages, 
Every reader will call to mind the cooperative 
arrangement by which roads and streets are 
planned, established, and maintained, 
Our church and Sunday school systems, 
Closely related to the above illustrations of 
compulsory legal cooperation, and yet with- 
out any of the legal features and without any 
compulsion, is the complete system of churches 
and Sunday schools maintained throughout 
the length and breadth of our land. Prob- 
ably there is not a city, town, or village, and 
not a rural community with a dozen families 
where the most thorough system of coopera- 
tion for the maintenance of a church or a 
Sunday school is not found. Cooperation for 
the establishment, maintenance, and opera- 
tion of churches and Sunday schools is brought 
in here only because it is universal and not 
because it is compulsory or established by 
legal action. Yet, it is the best illustration 
of cooperation carried out universally in this 
great democracy on,a purely voluntary basis, 
and is probably the best example of coopera- 
tion of the fourth class referred to above. De- 
tails need not be given. Students and advo- 
'cates of cooperation in farming would do well 
to make a thorough study of the operation 
of our school, road, and church systems, if 
they would understand and most successfully 
develop other phases of cooperation. 



Organizations for social and general betterment. As we turn now to other organizations 
in agriculture aiming at educational, social, and general rural betterment, we find a long 
list of movements which give us a basis of study indicating what the future should be. 
Going back to colonial days, even then there were agricultural associations. Some of 
these carried on supplementary works outside of the educational and social. Some were 
interested in the agricultural press and started our first farm papers. Some interested 
themselves in fairs and exhibits; some, in the introduction of better seeds, better plants, 
better animals, better tools, implements, and machines, and better agricultural practices. 
Even before 1860 some took up the problem of distributing the products of the farms 
and devoted most of their attention to the problem of marketing. Prior to the middle of 
the last century (1850), however, there washout- side of the organizations for schools, 
roads, and churches, no great national association of country people to deal with the 
special problems of country people. By 1867 this movement had begun, and since that 
time the rural United States has shown its ability to organize for general rural 
development. Mention may be made here only of such organizations as the National 
Grange, the New England and National leagues, the Agricultural Wheel, the Farmers' 
Mutual Benefit Association, the Farmers' and the Citizens' alliances, the Farmers' 
Educational and Cooperative Union, the Society of Equity, the Gleaners, and some 
others of the past as well as of the present day, which, however, are far more completely 
organized for purely business purposes than for educational, social, and general rural 
improvement. It is not to be understood that the organizations named above were 
established purely for educational 
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Fic. 62. A farmer's cooperative elevator company in Minnesota that handles seeds, coal, salt, posts, fencing, flour, and feeds as well 
as grain. The aid and loyalty of its stockholders is at the bottom of its success 

and social purposes; some have had, and still have, the characteristics of a lodge, while 
others added many types of business organization and some engaged in political 
activities. Some have lived throughout the entire period, at times growing stronger and 
at times, through some error of policy, becoming weaker. The genius of organization 
and improvement through cooperation, both formal and informal, is fully illustrated in 
this great movement for the general upbuilding and improvement of country life. It 
may be said, taking the whole situation by and large, that the inclination on the part of 
rural people to cooperate has increased from decade to decade, and at the present time 
membership in some rural organization is more nearly the rule than the exception in 
many parts of the country, especially where most farmers are landowners and where 
the country is well settled. 

During the earlier period of our country 's growth the general organization, such as 
an agricultural society with many functions, predominated, whereas the special 
agricultural society with a specific purpose was the exception. This is only natural, yet 
it marks one of the fundamental reasons why great progress, improvement, and benefit 
were not secured in the earlier period and why, during the later years and in the future, 
the benefits increased and will increase, the possibilities for improvement being 
unlimited. Probably the greatest reason for the success of the cooperation which 
resulted in the schools, churches, and roads, is the fact that those interested got together 
for a definite' purpose and did not allow any other activity to interfere. At the same 
time, it may be said that much of our failure in later years is due to the fact that the 
groups have attempted to cover too many things and some or all have been neglected, 
resulting in failure. 



Cooperative organizations for special pur- 
poses. One of the striking characteristics of the 
last half-century was the development, 
perfection, and permanent establishment of 
cooperative organizations for special purposes, 
which have proved their worth and, in the future, 
will prove more and more their usefulness. This 
group of activities includes the various livestock 
breeders' associations, including the many 
poultry and bee keepers' societies. It also includes 
special organiza 



tions, such as the fruit growers', wool raisers', 
grain improvement, and cow testing societies. 
This great group of cooperative organizations 
have in mind almost entirely, or at least primarily, 
the improvement of agriculture from the 
standpoints of better, more uniform, and higher 
production. In some cases it is a greater yield 
through better seeds, better animals, or better 
plants; in others it is a greater yield through 
better care, treatment, or management; in, still 
others it is a better 
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product, such as finer animals, better fruits, better 
wool, or better cotton. All of these are 
representative of specialized cooperation in 
farming. They have evolved from the more general 
agricultural organizations of the earlier period, 
and seem to point clearly in the right direction. 
There can be no doubt that, with gradual 
perfection and organization, cooperation will bring 
to the farmers of this country an improvement in 
production in agriculture which could not have 
been secured in any other way. 

It may be said that these types of cooperation 
are forms which are only temporary; that they 
supplement the educational institutions of the past, 
and will disappear with the perfection of the 
agricultural educational institutions of the future. 
It is even the ambition of some leaders in the 
educational world, with the introduction of formal 
agriculture in the elementary schools and now in 
the high schools as a result of the Federal Smith- 
Hughes Act, and with the development of each 
college of agriculture with its great arm extending 
out all over the state in the form of the extension 
service, that all .of these special agricultural 
associations shall be consolidated into general and 
special, cooperative bureaus, each coextensive with 
some political unit such as the county or parish. 
There is, indeed, much to be said in favor of the 
correlation of all of these cooperative activities into 
cooperative county and state federations. The 
success of this federation and standardization will, 
however, long depend upon freedom of 
membership, the independence of choice on the 
part of farmers and their families, and the absence 
of anything which has the appearance of 
compulsory membership. It is also extremely 
important that each activity be kept free and 
independent with a chance to win a way for itself. 

While the school systems, both elementary and 
high, will surely be maintained with a large 
element of universal requirements, such as 
compulsory attendance during certain seasons of 
the year, the genius of the rural population of our 
country must be given opportunity of expression in 
the supplementary work of improving itself 
through voluntary cooperation in the form of 
associations for the improvement of the rural 
territory. The most that the educational 
institutions can do through boys', girls', men's, 
and women's clubs, through fairs, institutes, 
extension schools, reading circles, demonstrations, 
rallies, and the like, is to supplement the formal 
school systems and place at the disposal of the 
rural population the very latest and the very best. 
It will be, and should be, many years, if ever, 
before these voluntary organizations of rural folk 
will be standardized and forced into a uniform 
mold similar to the schools. Rather they must 
follow the voluntary movement of the churches, 
where freedom of developmentlshould and must 
prevail. 



Informal community cooperation. Passing for a 
moment the formal organization of those engaged 
in agriculture for purposes of rural insurance, the 
selling of their products, and the buying of 
supplies, and examining the informal local 
community movements, we enter a great field 
illustrating the genius of the rural people of 
America for cooperation for mutual advantage 
and benefit. This informal community cooperation 
takes many forms. A good illustration of this is the 
old- time barn raising, the husking bee, the quilt- 
ing party, the silo filling, and the canning party. 
Unlimited examples could be given of this 
informal local temporary community cooperative 
movement. In this same group might be included 
other spontaneous organization. In nearly every 
community of our country boys form baseball 
teams or organize for other sports. The same may 
be said of girls who are now organizing clubs, such 
as the Camp Fire Girls. We see this also in the 
spontaneous getting together of groups of country 
people for basket socials, dancing parties, 
sleighing parties, and the like. 

This all brings us to the final group, which is 
most commonly brought forward when the subject 
of cooperation in farming is considered. , This 
group includes cooperation among groups of 
neighbours living upon farms for the 
establishment of a rural telephone system, for the 
establishment of a blacksmith shop, for the 
ownership of some important piece of machinery, 
for the organization and operation of a mutual 
insurance company, for the establishment and 
operation of storage buildings, such as elevators 
and warehouses, for the organization and 
operation of manufacturing establishments, such 
as cheese 




PIG. 63. A group of competing elevators in a section where 
cooperation is yet to be established. Contrast with Fig. 62 and 
think of the waste in duplicated buildings and labor, and the 
lessened profits on account of the splitting up of the returns. 



factories, creameries, and condenseries, for the 
making of cider and vinegar or the ownership of a 
press for making sirup or the operation of a plant 
for canning, preserving, or drying fruits and 
vegetables, and, finally, cooperation for the selling 
of the products of the farms, including their 
standardized grading, sorting, weighing and 
packing, and for the buying of supplies needed in 
the operation of farms. This last great group is pri- 
marily the great field of business cooperation in 
contrast to the system which might pre 
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vail, namely, that of depending entirely upon which is quite a different one from that of the 
outside parties to own and operate institutions purpose of the organization, is discussed below, 
which farmers might patronize. The question of under the section "How farmers can cooperate." 
the exact form of operation, 

What Cooperation Does 

The cooperation which resulted in the establishment of a complete school system 
has meant uniform popular education, and this in turn has meant the success of 
democracy. Without this universal cooperation on the part of all of the people, the 
American nation might very well have been not unlike the Russian nation with 1 5 per 
cent of its population educated and the other 85 per cent illiterate. In turn, without this 
cooperation and universal education, it would have been impossible to maintain 
democracy. This nation would certainly have changed into some form of government 
controlled either by a powerful, favored few (an oligarchy) or by financial interests (a 
'plutocracy) or by an educated upper class or aristocracy. It cannot be said that this is 
not a true and fair presentation of the effect of universal cooperation. The only unfair 
feature of this form of cooperation is the fact that the few who oppose and object to it 
are compelled to continue their cooperation by the great majority. The few parents who 
do not wish to send their children to school are compelled to do so by the great 
majority, and the few children who do not wish to go to school are similarly compelled 
to go. The result is a form of universal cooperation which is the foundation stone of the 
democracy. 



Cooperation and our road system. The value of 
cooperation in the establishment and 
maintenance of a good road system is self- 
evident. Here, again, the great majority of the 
people have determined upon the establishment 
of roads through cooperative organization; and, 
in order to make it effective, the whole thing has 
been systematized into the form of laws. Good 
roads make possible community association; and 
it may be said that universal cooperation for the 
establishment of roads was the preliminary step 
toward better transportation, better communi- 
cation, and better education (through the es- 
tablishment of schools). 

The danger of emphasizing universal co- 




• Fig. 64. Local meetings and conventions of cattlemen are often 
the starting points of, and sometimes the outgrowths from, 
cooperative movements. In eithercase the result is a highly 
desirable one. 



operation in the building and maintenance of 
roads and schools is that some may feel that this 
is not true cooperation because the majority 
compels the minority to concur in its actions; it 
would perhaps be better to cite our system of 
churches and Sunday schools as the ideal 
illustration of universal cooperation. Nearly every 
family in the United States of its own free will and 
accord is associated with some church and, 
through that church, with some Sunday school. 
This is cooperation of the truest type. It is purely 
voluntary, since no family need belong to any 
church. The greatest freedom of action exists. The 
purpose of the cooperation is in some ways very 
definite and in other ways very indefinite. The 
success of our whole religious system is an evi- 
dence of the universal willingness of the people to 
join together for some definite aim. In this 
connection it is very significant that all do not 
belong to one church — that there are a number of 
different churches represented in most 
communities. This would seem to indicate that no 
perfect, ultimate, finally successful type has yet 
been established. The individuality and 
independence of human minds has here an 
admirable opportunity to work out further plans 
or programs which seem best to them. 

It is best, however, not to lay too much stress 
upon cooperation in the establishment of religious 
institutions, because, while this is practically 
universal and purely voluntary, it is possible for a 
large number of different groups to cooperate 
successfully and survive in the same community. 
In the matter of 
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Lettuce on a southern truck farm which typifies the producing end of the farm 
business 




South Water Street, Chicago — one of the largest and busiest of the world's distributing centres for farm 

produce — is an example of the consuming end 

Too Often the Farmer's Knowledge of His Part in the Business of Food Production is Developed at the Expense of a 
Knowledge of the Other End. He Must be a Salesman, Too 
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This animal is dirty, and 
the poorly chosen back- 
ground fails to bring out its 
desirable conformation. 



This* is a good picture 
of a good animal well- 
groomed and well-posed 
against a good back- 
ground. It tells the 
truth, and in an attrac- 
tive manner. 
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The flanks of this cow, 
being much nearer the 
camera than the head, are 
distorted and out of 
proportion, weakening the 
entire effect. 



Careful Photography is an Invaluable Factor in Successful, Modern Livestock An. vertising. (Courtesy Holstein- 

Friesian Association of America) 
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many other types of cooperative endeavor an 
understanding of 2 great facts is necessary: 
"l)it is out of the question to provide plans 
whereby the majority shall compel the minority to 
participate; and (2) it is impossible to maintain 
two or more competing institutions of the same 
type in the same community. The success, then, of 
the widest and best cooperation in many fields will 
depend upon the ability of the great majority — 
without compulsion and without duplication — to 
establish successful cooperative enterprise. While 
it may be said that progress in cooperation during 
the last 100 years in this country in this third great 
field has not been great, nevertheless it has been 
far beyond anything which might have been 
predicted or could reasonably have been expected. 

The best measure of what cooperation does for 
its_ adherents and, to a lesser degree, for all 
neighboring families, is the general betterment of 
rural conditions as a whole. Travel the country 
over and, almost without any knowledge of the 
presence or absence of cooperative societies, one 
may detect when he enters a community where 
cooperative societies prevail. Cooperation for one 
object almost always means cooperation for 
another. For instance, cooperation in the establish- 
ment of a creamery will be followed by or- 
ganization for the marketing of its product, and 
this will successively be followed by organizations 
for the marketing of other prod- 
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Fig. 65. A cooperative fruit packing and storage house in the 
Northwest. What a single farmer cannot afford to do can often be 
done by a score working in unison, with increased profits as well 
as lessened costs for each. (U. S. Bureau of Markets.) 



ucts, the purchase of supplies, and the estab- 
lishment cf telephones. Probably there will follow 
mutual insurance cooperation, and almost 
certainly a cooperative rural credit association. 
The sum total of these will mean the uplift or 
building up of the entire community. As, however, 
the upbuilding of a community is possible only 
through the upbuilding of the individual farms 
and homes, :lt may be said that the first problem 
for each community is to determine which is the 
most pressing form of cooperative enterprise, real- 
izing that, as shown above, this will undoubtedly 
be followed by other forms all tending to the 
betterment of the community. 



Cooperation can be successful only when it does concrete things. The 
first cooperative enterprise must have for its object the most practical, concrete thing and 
work for a definite useful result. A community with 100 farmers, having on the average 
5 milk cows, located top far from a city to sell fresh milk, will form a cooperative butter- 
manufacturing establishment (creamery). The concrete thing which cooperation will do 
here will be: first, relieve 100 farm homes from the difficult and laborious task of 
making butter. The creamery will do this for 100 families. One man employed by these 
100 families will do the job. This is similar to the employment of a teacher by 100 
families to teach their children, thus relieving the mother and father of this 
responsibility. It is similar to the cooperative arrangement whereby 100 families unite in 
the employment of a preacher and the construction of a church. The second concrete 
thing will be the relief of 100 kitchens of the chum and 100 homes of the butter-making 
equipment, thus simplifying the tasks of the housewives. In order to do this, one kitchen, 
called a "creamery," will be constructed. The third concrete thing will be the fact that 
100 various types of butter, differing only slightly, to be sure, but none the less differing, 
will be replaced by one standard type, probably as good as the best and slightly better 
than the butter made by the other 99. In this way the standard is raised materially. Direct 
results of this improvement are evidenced in the fact that during a year this one creamery 
may produce and have for sale 100,000 to 150,000 pounds of uniform high-grade butter 
which it can market in large quantities and in this way make very great economies. In 
this connection the creamery can secure a better market than could any one of the 100 
families. The creamery will also get a better price for its butter than it was pos 
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sible for the individual family to secure. With this better market and better 
price will come prestige. 

Connected with all of this is the fact that one creamery* can advertise not 
only its own product, but the community as a whole, so that, if the commu- 
nity has other products to sell, these other products, will in turn bring higher 
prices. It is unnecessary here to attempt to give all of the economies and con- 
crete benefits of a successful cooperative creamery, such as the saving to the 
100 families in the purchase of butter-making equipment, of salt, etc. It is 
more than likely that the creamery will get a larger actual yield of butter be- 
cause of better equipment and better methods. While the cooperative cream- 
ery has been employed here for purposes of illustration, one might with equal 
propriety have used the cooperative cheese factory or a cooperative establish- 
ment for making condensed milk, or cooperation for purposes of canning, pre- 
serving, or drying farm products, or it might have been better to have used 
as an illustration, a cooperative organization for the storage of farm products 
such as the cooperative elevator or warehouse. The cooperative creamery was 
used, however, because it is gaining such a definite and successful position in 
rural life in certain sections pf the United States. If the cooperative cheese 
factory^ had been used as an illustration, it would have been better to refer to 
50 families, each with 5 cows, since a cheese factory may be successfully oper- 
ated with a considerably smaller number of cows than can an establishment for 
the making of butter. 



Cooperation in farm production. In order 
to bring out some of the more important ad- 
vantages of the different forms of successful 
cooperation, it is necessary to classify them 
into their different groups, and in that way 
to show their wide scope and great possibil- 
ities. Probably the type first in importance, 
from the standpoint of successful agriculture, 
is cooperation in farm production. This 
would include cooperation in the ownership 
of important tools, implements, and ma- 
chines. It would also include cooperation in 
the ownership of very valuable breeding ani- 
mals. In a com-; 
munity where the 
writer lived and 
farmed for many 
years, it was found 
advantageous to own 
one very large thresh» 



Fig. 66. The cooperative creamery of Dassel, Minn., typifies the 
progress of that state in both dairying and cooperation. (U. S. 
Bureau of Markets.) 



mg outfit, including engine, water tanks, fuel 
wagons, separator, straw stacker, etc. It 
would have been a very great hardship, in 
fact it would have been almost impossible, 
for any one farmer to own and operate this 
outfit. In the first place it would cost nearly, 
if not quite, $5,000. It could be used only 
from 4 to 8 weeks each year. As no farmer 
could own this outfit, some outside business 
man would doubtless have purchased and 
operated it; but this would have meant very 
much higher charges to the farmers, since the 
owner who took over the risk would have ex- 
pected to make reasonably good profits. The 
result was that a group of farmers got to- 
gether and arranged to form a small com- 
pany to purchase, cafe for, and operate the 
threshing outfit. They raised the necessary 
cash among themselves, and then each year 
charged regular rates for threshing. As rap- 
idly as this money was collected, the labor 
was paid and repairs were taken care of. 
Each member paid the company for the 
threshing of his own grain. They threshed 
for a number of neighbors who were not 
members of the company. At the close of 
the year any surplus was divided among the 
members who owned the outfit in proportion 
to the amount which they had contributed 
originally to the purchase price. This plan 
worked very satisfactorily for several years 
and was changed only because the amount of 
grain produced in the district gradually de- 
clined and an increased acreage was devoted to 
pasture for livestock, thegrowing of hay:and for- 
age crops, the production of corn, etc. At this 
time much smaller machines were introduced. 
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All over the United States will be found good 
examples of companies formed to own a very 
valuable stallion or bull, and in some European 
countries, especially parts of Belgium, Denmark, 
Holland, and several other countries literally 
thousands of communities have organized for this 
purpose. The same general plan described above in 
the case of the threshing outfit prevails. The only ma- 
terial difference between the two types of cooperation 
is that in the case of the threshing outfit or any other 
important tool, implement, or machine, it is usually 
unnecessary to employ a general manager or care- 
taker. Some member of the club may successfully and 
properly take charge of the enterprise, employ the 
engineer, fireman, and other laborers, and look after 
all of the business. The reason for this is that the 
outfit is in operation only at one special period of the 
year, or is transferred from one farm to another. In 
the case of a livestock breeders' association for the 
ownership of valuable breeding animals, it is very 
important that a regularly employed manager or 
caretaker be engaged, unless some one of the 
members has a very thoroughly organized, up-to-date 
farm and can do this satisfactorily to all concerned. 
Where only one animal is owned, this can frequently 
be done, but if the method pursued usually in Europe 
should be adopted, a regular caretaker should be 
employed. In traveling over Europe the writer found 
in nearly every case that a company of farmers would 
own any number from 5 to 10, 20, or even 30, special 
breeding animals of different ages. Sometimes these 
would be placed out on various farms and changed 
from farm to farm but they were under the direction 
and care and attention of a thoroughly trained 
livestock man. 

In this same connection there should be considered 
another illustration of community cooperation in 
connection with the operation of the neighboring 
farms. In a community in Wisconsin a club of 
farmers found it very difficult to get blacksmith work 
satisfactorily attended to. There was the shoeing of 
horses, the repairing of implements and machinery, 
wagons, etc., the making of. many small articles 
needed by the farmers, such as sitp|t3£ees, etc. This 
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farmer, and going over all of his old material lying 
about the farm. _ In this way several tons of old 
bolts, iron, and parts of machines, old broken tools, 
etc. were collected and assembled in the shop. This 
gave a good chance for the blacksmith to start his 
work. Of course he was compelled from time to time 
to buy materials. He kept very careful accounts on 
all articles purchased, and these were authorized 
each month at a meeting of the members. Each 
farmer was charged regular rates for his work done. 
From the receipts the blacksmith was paid his 
monthly wages and necessary material was pur- 
chased. For the first two or three years all of the 
surplus at the close of the year was invested in 
additional tools and equipment. At the end of this 
period it was found that the members could be 
charged a lower rate for all of their work, and on 
this account there has not been any material surplus 
since that time. The advantages to the farmers in 
this case are obvious. Not only do they have 
constantly one man on whom they may call for all 
repair work, but the work is done better and 
cheaper.- Further than this, they own their own shop 
and find it a very profitable enterprise. 

A-cooperative laundry. It may, perhaps, be useful 
to give an example of community cooperation, having 
to do with the home itself. In a Minnesota 
community, it was found that one of the most 
unpleasant and difficult tasks in the management of 
the household was the problem of washing soiled 
garments, partly on account of the large number of 
laborers employed by the farmers and because of the 
fact that in most of the families there were many 
children. Along with this it may be noted that it was 
very difficult, in fact almost out of the question, to 
secure servants for the home, and that in a great 
many cases the farmers could not afford to employ 
servants. In this community the farmers themselves 
were already well organized and among other 
activities they had a cooperative creamery in a 
neighbouring town where each day the milk or cream 
was delivered from the farms. The creamery was 
built from brick and concrete and was a very modern 
plant. In connection with the creamery there was 
necessarily flowing water and this meant hot water 
and steam practically every day. The farmers' -wives 
in this community took the matter up with their hus- 
bands and the result was that a small room was 
constructed in connection with the creamery to be 
used as a laundry, and the water and steam, together 
with the engine, from the creamery, were connected 
with it. It _ will readily be seen that a great burden 
was lifted from the backs of the women of this 
community. There was no cost of delivering or re- 
turning the clothes to or from the laundry, since that 
was done at the same time that the milk or cream 
was delivered. Since the 
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home after the 
clothes were re- 
turned, the cost was 
so small that all took 
advantage of it. 

Cooperative eleva- 
tors and warehouses. 
The second type of 
cooperation for busi- 
ness purposes would 
best be represented 

Fig. G7. A metal-sheathed COni by cooperation 

farmer's elevator with con- - . 

necting hollow-tile com crib, providing local rural _ 
storage for farm products. This would include 
elevators for the storage of grains, warehouses for 
that of cotton, wool, hay, and other farm materials, 
and cold-storage facilities for poultry, eggs, dairy 
products and other articles. A group of farmers in 
Iowa found that they did not have on their home 
farms sufficient space to store the grain produced, 
and that they could not afford to build sufficient 
storage on their farms, since most of the year the 
building would be empty. It was always very 
difficult to secure cars at the railway station or sid- 
ing, and many individual farmers did not have 
sufficient grain of one kind and one grade to fill a 
car. The freight was excessive where a part carload 
was shipped, and the grade was reduced where two 
grades of grain were mixed in the same car. Many 
other difficulties and expenses were incurred 
because 
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ironing was done at it often was difficult to haul the grain just at the 



right time. Finally, this group of farmers decided to 
build close to the railroad track an elevator in which 
the grain could be stored in bins, where it could be 
cleaned and graded, and from which it could be 
loaded directly into cars and shipped in carload lots. 
Each farmer, when he delivered his grain to the 
elevator, received a receipt stating the amount, kind, 
and grade of grain. He might immediately sell the 
grain at the price quoted for that day or he might 
hold it until a more satisfactory price could be 
secured. In this case a trained manager was 
employed, who had-charge of the elevator 
throughout the year. The elevator was built 
sufficiently large to take care of 50,000 bushels of 
grain at one time. This, together with the storage on 
the farms and the fact that full carloads were 
constantly being shipped, made it possible for the 
fanners not only to secure better service, but also to 
secure a higher price without any increase in cost of 
the finished product to consumers. This elevator 
company continued to grow and thrive and it has 
been successfully operated for a great many years. 
As a result of this first effort, thousands of 
communities in twenty or more states have 
organized storage companies, and now elevators and 
warehouses are to be found scattered over many 
parts of the United States. This is one of the most 
successful types of cooperation now carried on by 
farmers in this country. 



Livestock shipping associations. The third type of cooperation, which is somewhat 
different from the two already mentioned, is that form which has to (3o with the 
marketing of the products of the farm in their original form. This type probably would 
best be illustrated by livestock shipping associations, such as those found in some of 
the north-central states, or lamb clubs, which are a special form found in some of the 
Appalachian states, or fruit and vegetable (produce) exchanges such as are found in 
many states. Special forms are found scattered here and there in many corners of the 
country, such as the strawberry marketing of Kentucky, the organization among fanners 
in California to market their nuts, etc. These shipping associations and exchanges vary 
from the temporary local groups of farmers who come together once a year and list 
their lambs or hogs or livestock and call for sealed bids, after which a sale is 
completed, to the large, thoroughly organized, permanent exchanges such as the 
organization among fruit growers in California, or among vegetable growers on the 
Eastern Shore of Virginia and Maryland. In some cases the marketing organization is 
perfected even to the point of careful grading, sorting, standardizing, packing, and 
storage until the market demands the product. Since the method of procedure in all of 
these cases varies greatly according to the particular type of product to be sold, and 
according, therefore, to the state or section of the country involved, detailed 
descriptions might be misleading; and it would be better in each case for farmers 
interested to communicate with either the college of agriculture of their state or with 
the office of markets of the United States Department of Agriculture. 

Since, in many cases; there is great advantage in changing the form of farm 
products before selling them, the fourth group would include farmers' manu- 
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factoring societies or associations. The best illustrations 
here would be the cooperative creamery, the cheese fac- 
tory, the canning establishment, etc. In some states, 
such as Minnesota, the creamery predominates. Here 
nearly 1,000 communities have already organized in the 
establishment of local creameries. Farmers with 400 to 
600 cows will raise from $4,000 to $6,000 and form a com- 
pany for the construction and operation of a creamery. 
Uniformly the farmers themselves subscribe to the stock, 
even though in some cases they must borrow money in 
order to purchase their share. They elect officers from 
their own members, and select their own board of di- 
rectors. In every case they employ trained buttermak- 

ers. So far has this movement proceeded that now P1G-68- a thoroughly mod- 

/»« ■, jj i" i i. ern concrete elevator owned 

these clubs or farmers have state meetings, and a state cooperatively by iumoisfarm- 
organization assists in the sale of the product of the ers' local creamery in carload lots to 
distant markets. In other parts of the country, as in Wisconsin, the. cheese factory 
predominates. Here a smaller number of farmers, with probably half as many cows, will 
construct a plant costing probably only about half as much as a creamery, and the same 
general plan of operation is carried out. 

Cooperative purchasing associations. In this group of cooperative associations for 
business purposes, there should be included purchasing organizations, such as 
cooperative supply companies for securing machinery, fuel, fertilizer, feed, seed, and 
other general supplies needed in the operation of the farm such as spraying materials, 
packing materials, etc. Probably all of the companies organized for the operation of 
creameries, cheese factories, etc. purchase their salt, tubs, and other supplies in large 
quantities to advantage. In the same way the produce exchanges, such as the fruit 
societies of the West and those selling berries and grapes in the central and eastern 
states, as well as farmers along the Atlantic seaboard and the South who sell such 
produce as fruits and vegetables, secure'great advantages in the purchase of boxes, 
barrels, baskets, crates, and other packing materials. In the section where farmers have 
companies for the operation of elevators and warehouses, the purchase of machinery, 
fuel, fertilizer, seeds, etc. is common. In some sections of the country where these more 
complete cooperative organizations do not yet exist, clubs of farmers in thousands of 
communities have perfected organizations for the purchase of fertilizer and, in some 
cases, of seed and other farm supplies. These last are the most informal forms of 
cooperation. In these cases frequently groups of farmers get together once or twice a 
year to discuss the amount of fertilizer needed and to place consolidated orders for a car 
or two. Some one member of the club acts as representative of the club to place the order 
and to notify all the members when the carload has arrived. This member may be paid 
50 cents or $1 a ton to look after the work and check out the fertilizer from the cars as 
each farmer receives his share. Under this plan the farmer who looks after the ordering 
collects from each farmer and pays the fertilizer company for the entire amount. From 
the above it will be seen that purchasing societies of many types may be formed, 
according to the needs of the respective communities and it will also be seen that there 
already exist literally thousands of more or less definitely and permanently formed 
organizations for this purpose. Generally speaking, it may be said that this form of 
cooperation can best be carried on in connection with some of the other forms already 
referred to. 
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Closely related to the last-mentioned group comes the more 
probably less well-developed purchasing organization for supplyir| 
hold requirements of farm families. These organizations are genera 
to as cooperative stores. They are found very extensively 
countries. In some they are widely known as Rochdale stores 
found scattered over the United States, although the number 
Here a group of farmers must necessarily organize a definiti 
subscribe to stock m order to raise funds with which to 
use of a store building, and to purchase the first general con; 
of all kinds, ranging from staple groceries through the wi 
and shoes and general merchandise. In this case a traine 
operator should be employed, and the most successful stores 
particularly in the north-central states and on the Pacific C 
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the same as any general store, the difference being that the cooperative store 
is owned by the farmers and the store manager is employed by them. Where 
these stores are operated successfully farmers secure their supplies at a great- 
ly reduced cost. Usually they pay regular prices for all of their supplies, but 
semiannually or annually receive a very substantial dividend in the form of a 
refund in proportion to the amount of their purchases. In these cases the 
members expect to receive interest at from 5 to 7 per cent on their money in- 
vested, all surplus being distributed in proportion to the amounts purchased. 

It would not be proper to pass this phase of the great cooperative move- 
ment in farming without, at least, making mention of the great need for and 
possibilities of cooperation in other ways, if the farms, farm homes, and the 
community are to be built up and made better in every respect. I have in 
mind here such forms of cooperation as mutual insurance, the cooperative 
telephone, and the cooperative societies for purposes of securing credit. In 
connection with mutual insurance it should be noted that this may be limited 
to the insurance of farm buildings, or it may be extended to include livestock 
on farms and also farm crops in storage, such as hay, grain, etc. It will re- 
quire a much wider organization than a community mutual to provide insur- 
ance against destruction of growing crops from hail or other destructive agen- 
cies. The same point may be made with reference to organizations for the 
purpose of securing better rural credit. All facilities are made available for 
farmers to organize under national supervision to secure long-term land mort- 
gage credit, but farmers may similarly organize for the purpose of securing 
short-term personal credit for purposes of farm operation. It is important 
here to note that while the National Government is now prepared to assist 
farmers in the formation of rural credit associations, it is in no section of the 
country compulsory, as in the case of the school system. On the other hand, 

all in one community must belong to 
one organization, which is in striking 
contrast to the voluntary organization 
of churches and Sunday schools. 

The entire cooperative movement,, 
not only should have in mind and does 
have in mind, better farms, better 
homes, and better communities, as well 
as better business in farming, but also 
better local government and with this, in 
turn, a better state and national govern A 
ment, which means a greater, stronger, 

Fig. 69. A farmer's cotton gin. Even in the South, where,^.,., nPrrnQnPr it n n A Uoitar r\pmr\rrc)r^r 
innovations take root slowly, cooperation is establishing itself m ° re peillldiieni dllU Deiiei UeillUCIdCy. 
firmly and widely. 
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How Farmers Can Cooperate 

Successful cooperation depends upon the mental attitude of the people who are to 
become members of the organization. Just as some men are tall and some are short, so it 
may be said that some are naturally good cooperators and others are not. Each member 
must be not only willing, but anxious, to give and take. Selfishness must be overcome. 
The desire to get the best of a neighbor must be eliminated. The motto must, to a very 
large extent, be, "Each for all and all for each." The greatest success for the organization 
will be measured by the extent to which the members willingly adopt this motto and 
actively live up to it. Greater success will come from 10 farmers who have the 
inclination to cooperate and actively live up to then' faith than from an organization of 
20 farmers, each suspicious of the other's good intentions and willing or anxious to take 
advantage of the other, if an opportunity presents itself. 

In any community the meeting of the minds of the people must be the starting point 
of cooperative organization. All must agree as to which is the most important, most 
practicable, and most useful form of cooperation for the community. After this question 
has been settled, and after a sufficient number of neighbors have become sufficiently 
acquainted to be sure that the cooperative mind or attitude is present, the actual 
organizing — the drawing up and adopting of articles of incorporation, constitution, and 
by-laws, and, finally, of rules and regulations for the government or management of the 
enterprise — all this is an easy matter. A letter to any college of agriculture, or to the 
Department of Agriculture at Washington, D. C.. will bring sample copies of forms 
which may be used almost without change. Many collections have been made of forms 
which have been successfully used in hundreds of communities and these need not be 
reproduced here. Several good books on cooperation among farmers are available, some 
of which carry all necessary forms, blanks, sample constitutions, etc. 

Organization should not be rushed. It is more important to devote weeks, even 
months, or a year or two, to the task of organizing and perfecting plans than to try to 
rush through these plans nastily and imperfectly at one brief meeting, in order to engage 
quickly in some form of co5perative enterprise. Probably more failures are due to haste 
in preparation than to any other cause. Too often a group of neighbors, called together 
on the spur of the moment, adopt something which is read, and immediately wish to see 
results. Unless they secure very large returns within the first few months, some are 
disappointed and fall by the wayside, others become discouraged and commence to 
complain. From years of experience, study, and observation, it is now positively 
established in my mind that patience, forbearance, and perseverance — all of which mean 
willingness to go slow and to lay a solid, permanent, and thorough foundation — are the 
fundamental necessities, if great results are to be secured in the long run. 

Cooperation in farming for business purposes shows signs of 2 conflicting 
movements. Some forms of cooperation have for their aim the bringing back to the 
farmers of some of the work which they formerly had and which was taken away from 
them by the development _ and centralization of industrial enterprise; other forms aim to 
relieve the individual farm or farmer of tasks which he can clearly not perform most 
successfully or most economically. In the case of cooperative elevators, for instance, 
success is based upon the fact that individual farmers cannot most successfully or 
economically store their products on their own farms preliminary to placing them upon 
the market. 
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At the same time, it is based upon the confident belief that farmers can and 
should retain control and ownership of their products until the best time for 
marketing arrives. In other words, it is based upon the established belief that 
a better market can be secured and better prices received, if farmers do not 
immediately sell the products on their farms to outside parties, but rather that, 
if they will hold their products until the market is ready, more satisfactory 
results will be secured. The success of the cooperative creamery, cheese fac- 
tory, cannery, etc. is based upon the well-established principle that the manu- 
factured product — butter, cheese, canned vegetables, etc. — will be more uni- 
form, better prepared, if made in a small local factory, than it will be if made 
on individual farms or even in great central establishments. 

The whole success of the great new movement of cooperation in farming 
will be based upon successful analysis of the best form of organization in each 
case. In the matter of flour milling, meat packing, cloth making, etc., it will 
probably prove true in the long run that large central establishments are more 
economical and more efficient than small local establishments close to the 
farm. The larger central establishments will probably produce more cheaply 
and produce a better article and at the same time bring the finished product 
to the consumers at a lower price. In the matter of making butter, cheese, 
canned goods, etc. on the other hand, the local establishment, locally formed 
and operated, will probably be the more successful. This is all the more rea- 
son why time should be taken in each case in definitely determining the best 
program for each community. 



Management of cooperative associations. 
As has been frequently said, what is every- 
body's business is nobody's business, and one 
of the first matters to be definitely decided 
by any group of farmers is the matter of man- 
agement. The election or selection of officers 
and a board of directors for the new organi- 
zation is one matter. These should be se- 
lected from the members themselves; and, 
in order to maintain a wise program, the 
membership should keep constantly advised 
of all details of organization and operation, 
and reasonable rotation in officers and direc- 
tors among the members is desirable. All 
work by directors and officers, except in very 
special cases, should be performed without 
compensation. This is all the more reason 
why all members should actively interest 
themselves and why there should be reason- 
able rotation in office. This does not mean 
that a completely new board of directors and 
a completely new set of officers should be se- 
lected each year. Perpetuation of the or- 
ganization demands gradual changes in office. 
The employment of paid clerks, laborers, 
and a manager is a separate and distinct prob- 
lem, and should be worked out with care. 
Probably the second great cause for failure of 
business cooperation in the past has been 
failure to understand the importance of this 
point. While officers and directors should be 
secured from members at all times, paid em- 
ployees should be selected exclusively with 
one thought in mind — efficient operation of 
the new enterprise. If a creamery is to be 
established, a trained, experienced butter- 



maker should be employed; also, in the case of a 
cheese factory, a canning establishment, or an 
elevator for storage purposes, and so on. Just as a 
man cannot learn to do certain things successfully 
in a day, or a year, or even 5 years, so, too, the 
employees cannot be trained to do their special 
work efficiently in a few months or a year. 
Therefore, as far as possible, employees already 
trained in the work should be secured. In this same 
connection, whereas there should be reasonable ro- 
tation in office among directors and officers, this 
does not apply to such employees as clerks, 
laborers, and man- 




Fig. 70. The home office of the Eastern Shore of Virginia 
Produce Exchange, a-vegetable growers' cooperative organization 
which has achieved noteworthy success. (U. S. Bureau of 
Markets.) 
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should be retained almost at any cost. Efficiency 
should be compensated tol the limit; in other words, 
wages and salaries should be commensurate with 
labor performed. Too often a club of farmers organiz- 
ing a cooperative association feel that it is good policy 
to employ one of their own members to manage the 
same. He, however, may not be_ trained in the special 
work to be done, and. failure results. Again, a group 
of farmers decide to distribute employment by 
employing one member one year, another member a 
second year, and so on. This is even worse, since when 
one man has become proficient, he is dropped out 
and another untrained man is put in his place. 

Cooperative organizations should be put on a 
definite business basis. This means definite 
bookkeeping and permanent records of all 
transactions, and, also, that if the manager employed 
has to handle any considerable amount of funds, he 
should be properly placed under bond to protect both 
himself and the organization. In addition, there 
should be regular quarterly, semiannual, or annual 
auditing of all books and accounts. This is only fair to 
the manager, and is necessary in order that the 
members may know constantly that good business 
methods are being followed. No other one thing will 
so entirely remove suspicion and eliminate doubt as 
an auditing by a trained specialist. Many a 
cooperative association falls to pieces as the result of 
unjustifiable criticism, doubt, fear, or lack of 
confidence on the part of some of its members. Even 
if there are only 25 members, it will be good business 
for them to contribute $1 each year for the 
employment of a trained auditor, or to set aside from 
the sur- 
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Fig. 71. A cartoon — of which the original source, being 
-unknown, cannot be credited — which illustrates with both 
humor and accuracy the possibilities of cooperation. 

plus a reasonable amount to pay for the inspection of 
the records. 

Cooperation in fanning has come to stay in America. The first great struggle was the 
organization on a democratic or cooperative basis of the government of the nation and 
its smaller communities. Following this came the development and perfection of 
voluntary cooperation in the establishment of our great system of churches and Sunday 
schools. Following these evidences of cooperation came the agreement on the part of the 
great masses of the people to establish a great school system. .Gradually there developed 
from this the great movement for the establishment of roads, bridges, etc., which, also, 
is now all but universal. 

It is not surprising that other great types of cooperation should be slow in 
developing; but that they are developing is evidence of the success and approval of their 
predecessors. They are rapidly increasing in number, improving in organization, and 
proving their value by standardizing products, by securing better markets, and in other 
ways by rendering service, not only to their members but to society at large. It may be 
many years before even a majority of all of the farmers in America will belong to one or 
more cooperative organizations. But here we should remember that the world has waited 
long for this great introduction of democracy in business; for, after all, cooperation is 
only a form or manifestation of the principle of democracy. 



Fig. 72. A lookout station of the U. S. Forest Service in the mountains of the Southwest. (XJ. S. Forest Service.) 

CHAPTER 7 

The Farmer and the Law 

By Mrs. Nellie E. Fealy, of the United States Department of Agriculture, who has been a member of the staff 
of the Bureau of Plant Industry of that Department since its organization. For several years Mrs. Fealy has 
been making a special study of a wide range of agricultural laws, and is the author of a Monograph on the 
Organization in the United States for Dealing with Plant Diseases and Plant Pests, which deals largely with 
laws affecting the farmer; also of a bulletin on the laws and quarantines affecting importation and interstate 
movement of nursery stock. 

There is a widespread tendency to think of law entirely as something prohibitive, something that limits 
the freedom of a person's actions. The truth is that laws are enacted mainly to safeguard and benefit the 
many, by establishing limits beyond which the few, willfully or unscrupulously, tend to go. Thus every farmer 
who is doing a legitimate business should feel that the quarantines, regulations, restrictions, etc., that in any 
way affect his activities are designed first of all to help him and to protect him from dishonest competitors, 
and careless, ignorant, or evilly disposed fellow farmers. Because the state and Federal governments may be 
centered far from his farm, is no sign that the laws they A make are not just as individual, just as carefully 
thought out, and just as applicable to his conditions as those made by the authorities of his immediate 
neighborhood. Because they are not represented by uniformed police, is no sign that they are not just as 
important and just as active. On the contrary, indeed, the law, whether of village, town, county, state, or 
nation, is the farmer's friend, and as such deserves his sympathy and support. And that he may give it 
intelligent sympathy and support he should also have a knowledge of what the law is, and what it does, and 
how it does it. — Editor. 




HE Federal Government and the various states have numerous laws which 
affect the farmer directly or indirectly. In many cases both have laws 



on the same subjects; in some cases certain states have laws on subjects on 
which there is no national legislation, such as fertilizers, weeds, dairying, and 
certain questions pertaining to stock; and in still other cases the Federal stat- 
utes are not duplicated by those of the states, as in grain and cotton standard- 
ization, and some questions regarding land and irrigation and drainage. 

The farmer is generally more familiar with the laws of his immediate locality and 
his state than with the Federal laws. However, the former are binding only on the 
citizens of such locality or state, and differ from those of other states and localities, 
whereas the laws of the Federal Government are binding on all citizens of the United 
States. Since all laws relating to any one subject have practically the same objects and 
are based on the same principles, the Federal laws will be discussed here to show the 
relation of the farmer to law as a whole. 

Federal legislation, as it relates to agriculture and agricultural interests, may be 
divided into seven classes, namely: general, educational, investigational, extension, 
regulatory, constructional, and financial. 
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THE FARMER AND THE 9 
LAW 7 
General Legislation in Behalf of Agriculture 

As agriculture developed in this country, there likewise developed the necessity of 
a Government clearing house, so to speak, for this branch of national industry. This 
resulted in the passage and, on May 15,1862, the approval of the 



ACT CREATING THE UNITED STATES 
DEPARTMENT OF AGRICULTURE. 
The Department carries on investigational, extension, 
and regulatory work, and includes within its scope 
practically every known phase of every agricultural 
problem with which the farmer has to deal. It is 
divided into 16 branches, each of which is made up of 
a number of divisions which may be briefly described 
as follows: 

1. The Office of the Secretary. The Secretary of 
Agriculture has general charge of the affairs of the 
Department, aided by an Assistant Secretary and a 
Director of Scientific Work. This branch includes 
the Office of the Solicitor, which has charge of the 
law work of the Department, and the Division of 
Publications, motion-picture service, and press 
service, which through agricultural and other 
papers, and by means of pamphlets, circulars, and 
posters, places in the hands of farmers, in simple 
and understandable form, helpful information 
obtained by the Department's scientists, specialists, 
and field workers through their studies, 
investigations, and experiments. 

2. Weather Bureau. The agricultural phase of this 
Bureau's work consists of forecasting the weather; 
displaying storm, cold- wave, frost, and flood 
warnings; furnishing information useful in 
connection with water for irrigation, relation of 
weather to crops, and effects of current weather 
conditions on important crops; determining the 
history of the climate of the various sections of the 
country; sending out special warnings for the 
growers of certain crops; and maintaining special 
stations in connection with the most important 
crops. Its stations number in all about 200. 

3. Bureau of Animal Industry. Conducts work with 
livestock and poultry and their food products, and 
is charged with the enforcement of the laws 
regarding the control of diseases of livestock (p. 
100); proper treatment of livestock in interstate 
traffic (p. 105); meat inspection (p. 105); the 
handling of oleomargarine and process or 
renovated butter (p. 105); and the manufacture 
and distribution of viruses, serums, and toxins (p. 
102). Besides the assistance rendered the fanner 
through the enforcement of the laws mentioned, 
the Bureau aids him by improving his livestock by 
scientific breeding; feeding livestock and poultry 
more economically and with better results; 
deciding the best sections of the country in which 
to carry on the different branches of the livestock 
industry and the animals best adapted to the 
various sections; 



improving and caring for dairy and poultry 
products; improving stock feeds, silos, and sanitary 
conditions in connection with livestock; organizing in 
the interest of better methods and increased 
production; and controlling pests and diseases of 
livestock and poultry. 

4. Bureau of Plant Industry. Studies plant life in all 
its relations to agriculture, and enforces the seed 
importation act (p. 101). It aids the farmer by 
working out means for controlling diseases of his 
crops; determining the best crops and best 
varieties for different sections and conditions; 
producing and distributing free of charge 
improved and valuable varieties of seeds and 
plants, and strains resistant to diseases and insects 
and with increased resistance to drought; 
increasing the fertility of the soil through 
improved methods of cultivation, cropping, 
rotation, and the use of fertilizers and of nitrogen- 
fixing bacteria, which it distributes free; 
examining and testing commercial seeds in order 
to prevent the use of impure seed; determining the 
best methods of growing crops in semiarid 
regions; developing profitable agriculture for 
lands in the West to be placed under irrigation, 
and determining what crops can be profitably 
grown under irrigation; improving methods of 
growing, preparing, and shipping perishable fruits 
and vegetables; assisting in establishing 
agricultural industries or reclamation projects; 
and bringing in seeds and plants from all parts of 
the world, and establishing new domestic plant 
industries. It has charge of the Congressional seed 
distribution. 

5. Forest Service. Has charge of the national 
forests; studies forest conditions and utilization 
problems; investigates properties of woods and 
manufacturing processes; and ascertains the needs 
of wood-using industries and the relation of the 
forests to the public welfare. 

It aids the farmer and the nation at large by (1) 
controlling forest fires, thoroughly organized forces 
and the necessary equipment for dealing with these 
fires being maintained in the different national 
forests — in cooperation with the War Department it 
maintains an air patrol of certain Western national 
forests; _ (2) arranging with owners for the grazing 
of livestock on forest ranges; (3) determining meth- 
ods of improving and protecting the ranges from 
overgrazing; (4) protecting stock against poisoning 
from certain plants, and destroying such plants on 
ranges; (5) determining best methods of handling 
stock under range conditions and of developing and 
distributing stock watering places on the ranges; (6) 
re- 




foresting national 
forest areas, the 
necessary nurseries 
for producing 
planting stock for 
this purpose being 
maintained; 
'7)determining the 
relation of forestry 
to climate and 
stream flow; 
"8)determining the 
best methods of 
range manage- 
ment, the reseeding 
of the range, and 
prevention of 
erosion in moun- 
tain meadows; 
"9)improving 
practices in the 
handling of wood- 
lots and market- 
ing of woodlot products; (10) destroying in 
national forests animals which prey upon 

livestock; (11) classifying and setting apart 
lands in the national forests that may be 
opened for settlement and entry under the 
homestead laws; and (12) under the Federal 
Road Act (p. 107), cooperating with state and 
local authorities in building and repairing 
roads, trails, and bridges in the national 
forests, in order to open new territory to 
settlement and provide settlers with means 
of communication and transportation. The 
service includes the Forester's Office, 7 
branches, 8 districts, and 152 national for- 
ests. 



Fig. 73. A Forest Service lookout 
in a heavily timbered region. The 
Government not only makes and 
enforces laws, but also helps the 
farmer to abide and profit by them. 



6. Bureau of Chemistry. The work of this Bureau 
is mainly agricultural chemistry and the 
enforcement of the Food and Drugs Act (p. 105). It 
aids the fanner through investigations and 
experiments in the feeding of farm animals and 
plants; investigations and experiments to 
determine the best fungicides and insecticides; 
studies in the drying of fruits and vegetables; 
conservation of surplus fruit and vegetable 
products; and investigations to determine the 
causes of dust explosions in mills and factories. 

7. Bureau of Soils. Studies the relation of soils to 
climate and organic life and the composition and 
texture of soils; makes soil surveys in different 
parts of the country; investigates fertilizer 
resources and new materials for use as fertilizers; 
and works out methods for improving the 
manufacture of fertilizers. 

8. Bureau of Entomology. Studies beneficial and 
injurious insects, works out means of controlling 
injurious species, and tests spraying machinery. 
As a result, the farmer is saved vast amounts 
annually through the control of insect pests of 
plants and animals, his own health is safeguarded 
against diseases carried by the mosquito and the 
house 
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fly, and practices in connection with the bee industry 
are improved. 

9. Bureau of Biological Survey. Conducts work 
with wild birds and mammals, makes biological 
surveys, supervises national big- game and bird 
reservations, and enforces the lav; to prevent the 
importation of birds and mammals injurious to 
the farmer (p. 101), the law for the protection of 
migratory birds (p. 102), and the Convention 
between Great Britain and the United States for 
that purpose (p. 102). It aids the farmer by 
working out methods for protecting birds and 
mammals that are useful and for controlling those 
that are harmful to his crops and stock, and by 
cooperating with State and local authorities in 
destroying injurious mammals. 

10. Bureau of Agricultural Economics. Helps the 
farmer to dispose of his products to the best 
advantage by determining local and foreign 
demand and supply; by working out improved 
methods of grading, standardizing, parking, and 
shipping; and by sending out daily reports of 
shipments and prices of certain fruits and 
vegetables during their respective market seasons, 
publishes information regarding the condition of 
the principal crops and probable yields and 
prices; and aims to introduce better business 
methods and improved farm practices. It enforces 
the Grain Standards Act (p. 106), the United 
States Cotton Futures Act (p. 106), the Warehouse 
Act (p. 106), the Standard Basket Act (p. 106), the 
act to authorize association of producers of 
agricultural products (p. 105), the packers and 
stockyards act (p. 106), and the act taxing 
contracts for sale of grain for future delivery (p. 
107). 

11. States Relations Service. Establishes and 
maintains proper relations between the 
Department and the agricultural colleges and 
experiment stations; conducts the experiment 
stations in Alaska, Hawaii, Porto Rico, Guam, 
and the Virgin Islands; carries to the farmer, in 
cooperation with the state agricultural colleges, 
the discoveries and improvements worked out by 
the Department, and teaches him through county 
and state agents how to use this information in 
improving his land and his crops and livestock, 
how to prevent or control diseases attacking 
plants and animals, how to increase his yields, 
and how best to handle his farm products; works 
out improved methods of conducting movable 
schools of agriculture and farmers' institutes, etc., 
and furnishes these organizations with helpful 
reading and illustrated matter; aids agricultural 
schools in their work; and discharges the duties of 
the Department created by the Morrill Act (p. 99), 
the Hatch Act (p. 99), and the Smith-Lever Act (p. 
100). 

H.Bureau of Public Roads. Determines the best 
materials for use in road building; aids state and 
county officials in the construction and upkeep of 
roads; determines the best 
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dust preventives; builds rural post roads in 
cooperation with the states, and builds and keeps up 
roads and trails in national forests in cooperation 
with the states and the Forest Service; determines the 
best methods of disposing of sewage on the farm; 
works out im- provements in irrigation methods; 
helps farmers in connection with farm irrigation, 
drainage, building construction, machinery, and 
engineering; and enforces the Federal Aid Road Act 
(p. 107.) 

13.Division of Publications. Distributes 



THE 



9 
9 



through publications and its press service the helpful 
information obtained by the Department's workers. 

14.1nsecticide and Fungicide Board. Enforces the 

Insecticides Act of 1910 (p. 101). 

15. Federal Horticultural Board. Enforces the 
Plant Quarantine Act (p. 101). 

16. Miscellaneous. Efforts are being made to 
promote commercial livestock raising in the cane- 
growing and cotton districts, and dairying and 
livestock production in semiarid and irrigated 
sections. 



Educational Legislation for the Farmer 

After the establishment of the Department, the next step was logically to help the 
farmer secure an agricultural education. This was undertaken through two acts, as 
follows: 



THE MORRILL ACT. This was passed by 
Congress July 2, 1862, and is administered by the 
Secretary of the Interior through the Bureau of 
Education. Under it the Government donated to each 
state public lands at the rate of 30,000 acres for each 
of its Senators and each Representative (according to 
the census of I860) to create a perpetual fund for use 
in establishing and maintaining at least one college 
which shall teach especially, but not exclusively, "such 
branches of learning as are related to agriculture and 
the mechanic arts." Later legislation provided further 
endowments, until now each state receives an annual 
appropriation of $50,000 for the purpose. 

Under this legislation 68 institutions are now 
offering courses in agriculture. There is one in each 
state and in Porto Rico and Hawaii, and 16 of the 
states have 1 additional, and one state has 2 
additional institutions for colored students. 

AN ACT to provide for vocational education. This 
was approved Feb. 23, 1917, and is administered by a 
Federal Board of Vocational Education created by the 
act, and consisting of the Secretaries of Agriculture, 
Commerce, and Labor, the .United States 
Commissioner of Education, and 3 citizens appointed 
by the President and approved by the Senate, to 



represent commerce and manufacturing, agriculture, 
and labor, respectively. 

The act appropriated for the paying of salaries of 
teachers, etc., of agriculture $500,000 for the year 
ending June 30, 1918, and gradually increases the 
amount each year for 7 years, after which it is 
$3,000,000 annually; it makes separate 
appropriations for paying the salaries of teachers of 
trade, home economics, and industrial subjects; and 
appropriates for cooperation with the states in 
preparing teachers, etc., $500,000 for the year ending 
June 30, 1918, $700,000 and $900,000 for the two 
succeeding years, and $1,000,000 for each year 
thereafter. 

Before any state may receive these appropriations, 
it must designate a Board of not less than 3 members 
to cooperate with the Federal Board and prepare and 
submit for its approval plans showing the proposed 
kind of vocational education, the kinds of schools and 
equipment, course of study, methods of instruction, 
qualifications of teachers and of supervisors or 
directors in the case of agricultural subjects, and 
plans for training teachers, and in the case of 
agricultural subjects, plans for supervision of 
education. 

The appropriations are allotted on the basis of 
population, and should those of any state become 
diminished or lost they must be replaced by it. 



Investigational Legislation Concerning Agriculture 

The agricultural colleges taught the theories A of the various sciences A connected 
with agriculture, but fell far short of their objectives and possibilities until supplemented 
in 1887 with facilities for carrying on original research and experimental work through 
what is known as 



THE HATCH ACT. This act, approved March 2, 
1887, provides for establishing, under the direction of 
the agricultural and mechanical college or colleges in 
each state, an agricultural experiment station. The 
duty of these stations is "to conduct original re- 
searches or verify experiments on (1) the 



physiology of plants and animals; (2) the diseases to 
which they are subject, with the remedies for same; 
(3) the chemical composition of useful plants at the 
different stages of growth; (4) the comparative 
advantages of rotative cropping; (5) the capacity of 
new plants or trees for acclimation; (6) the analysis 
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of soils and water; (7) the chemical composition of 
manures, and the comparative effects on crops of 
different kinds; (8) the adaptation and value of 
grasses and forage plants; (9) the composition and 
digestibility of the different kinds of feed for 
domestic animals; (10) scientific and economic 
questions involved in the production of butter and 
cheese; and 

"ll)all such other researches or experiments bearing 
directly on the nation's agricul 



tural industry as may be deemed advisable. 

Under this act and later legislation, each state 
now receives annually .$30,000. The stations also 
receive state funds, but these total less than the 
amount contributed by the Federal Government. 

Besides the experiment stations in the states, 
there is one each in Alaska, Hawaii, Porto R.ico, 
Guam, and the Virgin Islands conducted by the 
States Relations Service. 



Extension Legislation for the Farmer 

Notwithstanding the great activity of the agricultural colleges, they could not, for 
one reason or another, reach many, and comparatively few could come to them. 
Moreover, the experiment stations and the Department were accumulating much 
agricultural information, and the necessity of getting it before the farmer and teaching 
him how to apply it on his farm were serious problems until solved in 1914 by 



THE SMITH-LEVER ACT. This was approved 
May, 4,1914, and provides that agricultural 
extension work shall be carried on in cooperation 
with the U.S. Department of Agriculture by each of 
the state colleges of agriculture benefiting by the 
Morrill Act and supplementary legislation. 

Under it $480,000 is appropriated annually to 
meet the necessary expenses of the work; and there 
is further appropriated for the second fiscal year 
$600,000, and for each fiscal year thereafter for 7 
years an additional $500,000, or at the end of the 
period $4,100,000 



annually besides the original $480,000. 

All but the latter are allotted annually to each 
state in the proportion that the rural population of 
each bears to the total rural population of all the 
states (Federal Census figures) but no such payment 
is made in any year until an equal sum has been 
appropriated for that year by the state legislature, or 
provided from some other sources within the state. 
No appropriation for any year becomes available 
until a college submits its plans for the work to and 
secures the approval of the Secretary of Agriculture. 



Regulatory Legislation Affecting the Farmer 

With the development of agriculture the necessity of regulatory legislation 
along certain lines also developed and resulted in many laws affecting rural in- 
terests. The facts that no policemen are stationed on the farm, and that the 
provisions of these laws are usually enforced elsewhere than on the farm, show 
that they are intended, in most cases, primarily for the benefit of the farmer. 
This class of laws may be divided into 2 groups: (1) those which affect the farmer 
directly and pertain mainly to material going to or already on the farm; and 
(2) those which affect the farmer indirectly and pertain mainly to farm products 
after they have left his hands. The following more important and widely appli- 
cable Federal statutes illustrate their general nature: 

Laws Directly Affecting the Fanner 

of inspection stations throughout the country. 
AN ACT for the control of diseases of livestock. An amendment approved May 31, 1920, 
This act, approved May 29,1884, and supplemental provides that cattle which react to the tuber- 
acts of 1903, and 1905, are designed to stamp out, and cu ij„ test may un der conditions be moved in 
to prevent the introduction and spread of contagious, interstate commerce for immediate slaughter 
infectious, and communicable diseases. No animal af- or b e reshipped to the original owner, 
fected with such disease may be exported, placed in when the Secretary deems it necessary to 
interstate traffic, or driven or taken to or from any destroy tubercular animals and indemnify the 
state or territory or the District of Columbia. To owner for their loss, he may use Federal funds 
enforce the act, the Bureau of Animal Industry within limits for the purpose, but such in- 
maintains a large number demnity must be made in cooperation with 
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and supplementary to indemnities by the State or 
locality in which the condemnarani took place. 

THE LACEY ACT, approved May 25,1900, 
prohibits the importation into the United States or 
any territory or district thereof, of the mongoose, 
"flying fox," or fruit bat, English sparrow, starling, 
and such other mammals and birds as may from time 
to time be declared injurious to the interests of agri- 
culture or horticulture, and provides that whenever 
any of these arrive at a port of entry they must be 
destroyed or returned at the owner's expense. Except 
in the case of natural history specimens for scientific 
collections, cage birds, and such other birds as the 
Secretary of Agriculture may designate, no foreign 
wild mammal or bird may be imported except under 
special permit. 

This act also prohibits the transportation and 
delivery of any foreign mammal or bird, the 
importation of which is prohibited, or of dead bodies 
or parts of wild mammals or birds killed or shipped 
in violation of local laws. 

INSECTICIDES ACT OF 1910. This act, approved 
April 26, 1910, aims to prevent the manufacture and 
sale of insecticides and fungicides that are adulterated 
or misbranded. 

Samples for examination are collected, in 
accordance with uniform rules, by regularly 
appointed official sample collectors acting under the 
supervision of the Insecticide and Fungicide Board, 
and are examined in the Department of Agriculture. 

Should examination show that the article is 
adulterated or misbranded, the Secretary of 
Agriculture is required to give the party from whom 
the sample was obtained opportunity to be heard. If 
thereafter it still appears that the act has been 
violated, the Secretary is required to refer the case to 
the proper United States Attorney, who is required to 
commence proceedings in the proper United States 
court. 

Goods alleged to be in violation of the law may be 
seized and, if condemned by the court, they may be 
destroyed or sold, as the court may direct, the net 
proceeds going into the treasury of the United States; 
or the goods may be delivered to the owner in case he 
furnishes an acceptable bond to the effect that they 
will not be sold or disposed of contrary to law. 

The Secretary of the Treasury is required to 
furnish the Secretary of Agriculture, on his request, 
samples of articles covered by the act which are being 
imported or offered for import into the United States. 
If any such article is shown to be in violation of the 
law, it is refused admission, and is destroyed unless 
exported by the consignee within 3 months. 

THE PLANT QUARANTINE ACT. The purposes 
of this act, approved August 20, 1921, and amended 
March 4, 1913, March 4, 1917, and May 31, 1920, are 
"to regulate the importation of nursery stock and 
other plants 



and plant products; to provide for establishing 
quarantines and quarantine districts for plant 
diseases and insect pests; to permit and regulate the 
movement of fruits, plants, and vegetables 
therefrom," etc. 

Under this act it is unlawful to import nursery 
stock, that is, "field-grown florists' stock, trees, 
shrubs, vines, cuttings, grafts, scions, buds, fruit pits 
and other seeds of fruit and ornamental trees or 
shrubs, and other plants and plant products for 
propagation, except field, vegetable, and flower seeds, 
bedding plants, and other herbaceous plants, bulbs, 
and roots," or to offer it for entry into the United 
States unless a permit therefor has been issued by the 
Secretary of Agriculture. In case the stock is 
imported from a country in which a system of plant 
inspection is maintained, it must also be accompanied 
by a certificate of inspection from the proper official 
of that country showing that it has been thoroughly 
inspected and is believed to be free from injurious 
diseases and insect pests. If imported from a country 
in which no system of plant inspection is maintained, 
it may be brought in under such conditions and 
regulations as the Secretary of Agriculture may 
prescribe. 

Under this act more than 50 foreign and domestic 
quarantines are being or temporarily have been 
enforced. The most important is a nursery-stock, 
plant, and seed quarantine, effective June 1, 1919, 
which provides that plant products intended for 
medicinal, food, or manufacturing purposes, and 
field, vegetable, and flower seeds, may be imported 
without permit or other restrictions; that certain 
specified classes of plants may be imported for 
propagation under permit upon compliance with 
other of the regulations; and that the entry of plants 
or plant products not specifically provided for in 
certain designated regulations, from any foreign 
source is restricted to importations by the United 
States Department of Agriculture for experimental or 
scientific purposes. 

The Secretary of Agriculture is authorized and 
directed to quarantine any state, territory, or district 
of the United States or any part thereof when in his 
judgment such quarantine is necessary to prevent the 
spread of any dangerous plant disease or insect pest 
not hitherto widely prevalent or distributed 
throughout the United States, but before doing this 
he must give a public hearing. 

After such quarantine is established no plant or 
plant material specified may be offered for shipment 
to any common carrier, or received or transported by 
such carrier except in accordance with the 
regulations governing the inspection, disinfection, 
certification, and manner and method of delivery and 
shipment. 

THE SEED IMPORTATION ACT. This act, 
approved Aug. 24, 1912, together with 
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Fig. 74. Forest rangers inspecting cattle that are being turned 
into the pastures of a National forest. Precautions and 
preparations are large factors in successful lawmaking and the 
preservation of law and order. (U. S. Forest Service.) 



supplementary legislation, prohibits the importation 
of seed of alfalfa, barley, Canadian bluegrass, 
Kentucky bluegrass, awnless brome grass, 
buckwheat, clover, field corn, Kafir corn, meadow 
fescue, flax, millet, oats, orchard grass, rape, redtop, 
rye grass, rye, sorghum, timothy, wheat, vetches, and 
mixtures of seeds containing any of these seeds as 
one of the principal parts, when adulterated or unfit 
for seeding purposes. The seeds and mixtures 
mentioned may, however, be delivered to the owner 
or consignee in bond to be recleaned according to 
regulations prescribed by the Secretary of the 
Treasury. When cleaned to conform to the following 
standards of purity, and when the screenings and 
other refuse are disposed of as required by the 
Secretary of Agriculture, the seed or mixture may be 
released. 

Under the law, red clover seed is considered 
adulterated when it contains more than 
3per cent by weight of yellow trefoil or other seed 
resembling, but of lower market value than, red 
clover; alfalfa seed, when it contains more than 3 per 
cent by weight of seed of trefoil, bur clover, and 
sweet clover singly or combined; and any other kind, 
variety, or mixture (except mixtures of white and 
alsike clover, red and alsike clover, or alsike clover 
and timothy) when they contain more than 5 per 
cent by weight of other seed of similar appearance 
but lower market value. 

Seed is considered unfit for seeding purposes 
when any kind, variety, or mixture contains less than 
65 per cent of live pure seed as distinguished from 
dead seed, chaff, dirt, or other seeds or foreign 
matter, except Kentucky bluegrass and Canada 
bluegrass seed, which may contain not less than 50 
per cent of live pure seed. 

This act does not apply to the importation of 
barley, buckwheat, field corn, Kafir corn, sorghum, 
flax, oats, rye, or wheat not intended for seeding 
purposes. 

THE VIRUS - SERUM - TOXIN ACT. This act, 
approved March 4, 1913, is designed to protect the 
farmer against worthless, harmful, contaminated, or 
dangerous viruses, serums, toxins, and other 
substances intended 



for use in the treatment of domestic animals, by 
prohibiting their manufacture, importation, and sale 
unless they conform to rules and regulations made 
by the Secretary of Agriculture. Each manufacturer 
of such articles must obtain a license and have his 
plant approved by the Bureau of Animal Industry, 
which also examines samples of all viruses, serums, 
and toxins imported or to be imported. Unless they 
conform to the requirements, they are refused entry. 

MIGRATORY BIRD LAW. This law, approved 
March 4,1913, places in the custody and under the 
protection of the Government all migratory game 
and insectivorous (insect-eating) birds which do not 
remain permanently within the borders of any state 
or territory. Such birds are the bobolink, catbird, 
chickadee, cuckoo, flicker, flycatcher, grosbeak, 
hummingbird, kinglet, martin, meadowlark, night- 
hawk or bull bat, nuthatch, oriole, robin, shrike, 
swallow, swift, tanager, titmouse, thrush, vireos, 
warbler, waxwing, whippoorwill, woodpecker, and 
wren, and all other perching birds which feed 
entirely or chiefly on insects. 

The closed season extends throughout the entire 
year for all insectivorous birds except reedbirds or 
rice birds, the closed season for these in New Jersey, 
Pennsylvania, Delaware, Maryland, District of 
Columbia, Virginia, North Carolina, South Carolina, 
and Georgia extending from November 1 to. August 
31, inclusive. However, any insectivorous bird may 
be collected under permit at any time for scientific 
purposes in accordance with the state laws. 

To protect these birds, the regulations provide a 
breeding zone and a winter zone. The former 
comprises 30 states, namely: Maine, New 
Hampshire, Vermont, Massachusetts, Rhode Island, 
New York, New Jersey, Pennsylvania, Ohio, Indiana, 
Illinois, Kentucky, West Virginia, Michigan, 
Wisconsin, Minnesota, Iowa, North Dakota, South 
Dakota, Nebraska, Kansas, Missouri, Colorado, Wy- 
oming, Montana, Idaho, Utah, Nevada, Oregon, and 
Washington. The latter includes the District of 
Columbia, and the following '17 states: Delaware, 
Maryland, Virginia, North Carolina, South Carolina, 
Georgia, Florida, Alabama, Mississippi, Tennessee, 
Arkansas, Louisiana, Texas, Oklahoma, New Mexico, 
Arizona, and California. 

CONVENTION between Great Britain and the 
United States for the protection of migratory birds. 
This was entered into, ratified, and proclaimed by 
the President in 1916. Its provisions, so far as the 
United States is concerned, are administered through 
the Bureau of Biological Survey. Included under its 
terms are migratory game birds, migratory 
insectivorous birds, and other migratory nongame 
birds, many species of which traverse certain parts 
of Canada and the United States. 




The public sale is a popular and profitable method of advertising a purebred livestock 




Tbs farmer should be alive to every legitimate means of making himself and his products known 

and their quality appreciated 




Direct retail marketing opens a way to much valuable publicity 

The Successful Farmer Must Be a Good Advertiser, With Something Good to Advertise 




A cooperative canning plant developed by a marketing association to handle its surplus fruit and 

other produce. (U. S. Bureau of Markets) 




A rural cooperative fruit and vegetable market in which "no commissions" is the rule. (American 

Cooperative Journal) 




A farmers' cooperative store that did a business of $16,000 the first six months, paying a capita 



stock dividend of 6 per cent, and a purchase dividend of 10 per cent. (American Cooperative Journal) 



Cooperative Marketing Takes Various Forms But Almost Invariably It Pays 
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The provisions are of direct interest to the farmer 
as they relate to insectivorous birds (those listed in 
the Migratory Bird Law above). 

The closed season on migratory insectivorous 
birds continues throughout the year, and the 
taking of their nests or eggs except for scientific or 
propagating purposes is prohibited in accordance 
with such laws or regulations as the Contracting 
Powers may deem necessary. 

International traffic in insectivorous birds or 
their eggs is prohibited, except for scientific 
purposes; such shipments between the United 
States and Canada must be marked plainly with 
the name and address of the shipper and nature of 
the contents. 

Should any insectivorous bird become seri 
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ously injurious to agricultural or other interests in 
any particular community, the proper authorities 
of the High Contracting Powers may issue permits 
to kill such birds under certain regulations during 
the emergency. Birds killed under such permits 
may not be shipped, sold, or offered for sale. 

The terms of the Convention continue in force 
until 1932, and, unless 12 months' notice of 
intention to terminate its operations is given by 
either of the High Contracting Powers before the 
expiration of the 15 years, the Convention will 
continue one additional year, and so on from year 
to year thereafter. An act giving effect to this 
Convention was approved July 3, 1918. 



Laws Indirectly Affecting the Farmer 



AN ACT to authorize the association of 
producers of agricultural products. Under this act, 
approved February 18, 1922, persons engaged in 
producing agricultural products may act in 
associations, corporate or otherwise, in collectively 
processing, handling, and marketing the products 
in interstate and foreign commerce, and may have 
marketing agencies in common, provided that such 
associations are operated for the mutual benefit of 
the members as producers. No member shall have 
more than one vote, regardless of amount of stock 
or membership capital possessed; dividends on 
stock or capital may not be paid in excess of 8 per 
cent per annum; and an association may not deal 
in products of nonmembers to an amount greater 
in value than the amount it handles for members. 
Should an association monopolize or restrain trade 
to such an extent that the price of any agricultural 
product is thereby increased,' the Secretary of 
Agriculture serves a complaint and if this is 
sustained by evidence at a hearing within 30 days, 
he serves notice on the association to desist from 
the monopolization or restraint of trade within 30 
days. 

OLEOMARGARINE ACT. This act was 
approved Aug. 27, 1886, and amended in 1890 and 
1902. Its object is to protect the public from 
imposition through the manufacture and . sale of 
oleomargarine and process or renovated butter. It 
makes oleomargarine and any other imitation 
dairy product shipped into any state, territory, or 
the District of Columbia subject to its laws; fixes 
the taxes to be paid by manufacturers and 
importers of, and wholesale and retail dealers in, 
oleomargarine or process or renovated butter, and 
the taxes on oleomargarine artificially colored in 
imitation of butter; and fixes the requirements 
regarding the size and kind of containers and 
stamping and labeling. 

THE FOOD AND DRUGS ACT. This act, 
approved June 30, 1906, aims to protect the health 
of, and prevents imposition on, the public by 
prohibiting the manufacture and 



sale of adulterated or misbranded or poisonous or 
deleterious foods, drugs, medicines, and liquors, 
and interstate commerce in them. Whenever a. 
farmer ships his products direct ■ from the farm 
into or through another state, or sells, them within 
the District of Columbia, he is subject to. the 
provisions of the 

MEAT INSPECTION ACT. This act, approved 
June 30, 1906, aims to protect the health of, and 
prevents imposition on, the public, including the 
farmer, by prohibiting the use in interstate and 
foreign commerce of meat and meat food products 
which are unsound,' unhealthful, unwholesome, or 
otherwise unfit for human food. 

AN ACT to prevent cruelty to animals in 
interstate traffic. This act was approved June 29, 
1906, and supplemented by another approved in 
1913. Every animal in interstate traffic confined in 
any common carrier in which there is not proper 
food, water, space, and opportunity for rest, must 
be humanely unloaded into proper pens at 
intervals of not to exceed 24 hours, unless this is 
impossible, or 36 hours under certain conditions, 
and fed, watered, and rested during a period of 5 
consecutive hours. In the case of sheep, it is not 
required that they be unloaded at night to keep 
within the 24-hour time limit, but they must be 
unloaded within 36 hours. 

AN ACT to establish a standard barrel and 
standard grades for apples packed in barrels. This 
act, approved Aug. 3, 1912, is administered by the 
Bureau of Standards. The dimensions of the 
standard barrel as provided by it are: Length of 
stave 28J inches, diameter of head 17 J inches, 
distance between heads 26 inches, circumference of 
bulge 64 inches, outside measurement; these 
represent as nearly as possible 7,056 cubic inches. 
In the case of steel barrels the interior dimensions 
are to be as given. The act . also fixes the standard 
grades for apples packed in barrels for interstate 
or foreign commerce and sets forth requirements 
regarding branding. 
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vegetables, ana other iary commodities. This act 
was approved March 4, 1915, and the rules and 
regulations are made by the Director of the 
Bureau of Standards and approved by the 
Secretary of Commerce. The dimensions are the 
same as those given in the preceding paragraph, 
and the thickness of staves must not be greater 
than four-tenths of an inch, but any barrel of a 
different form with a capacity of 7,056 cubic 
inches is also standard. 

Barrels for shipment to foreign countries may 
be constructed according to the directions of the 
foreign customer, provided they conform to the 
laws of the country to which they are to be 
shipped. 

THE UNITED STATES COTTON FUTURES 
ACT was approved in 1914, reenacted in 1916, 
and amended March 4, 1919. Its object is to tax 
the privilege of dealing on exchanges, boards of 
trade, and similar places in contracts of sale of 
cotton for future delivery. It provides that the 
Secretary of Agriculture shall establish and 
publish official standards of cotton, and that an 
excess of 2 cents per pound shall be levied on all 
cotton involved in any contract of sale for future 
delivery, unless the contract conforms to certain 
requirements, most of which involve the question 
of grades. 

WAREHOUSE ACT. This was approved in 
1916, its object being to afford proper storage, 
warehousing, classification according to grades 
and otherwise, weighing, and certification of 
agricultural products, namely, cotton, wool, 
grains, tobacco, and flaxseed, which it is desired to 
store for interstate or foreign commerce. The 
Secretary of Agriculture issues licenses to 
warehousemen or others under conditions 
required by the act, and exacts bonds for the 
faithful performance of obligations under the laws 
of the state, territory, or district in which the 
warehouse is conducted and as required by the 
act, and such obligations as are assumed in the 
contract with the depositor of agricultural prod- 
ucts in the warehouse. 

AN ACT to fix standards for Climax baskets 
for grapes and other fruits and vegetables, and for 
baskets and other containers*' for small fruits, 
berries, and vegetables. This act, approved Aug. 
31, 1916, fixes the sizes and dimensions (in inches) 
of Climax baskets thus: 

2 qt. 4qt. 12 qt. 

Length of bottom piece 9i 12 16 

Width " " " 3i 4} 6| 

Thickness of bottom piece, f A 

Height (outside) 3| 4*& 7A 

Top and ) length 11 14 19 

cover \ width 5 6j 9 

The sizes of standard baskets or other con- 
tainers for small fruits, berries, and vegetables are 
the dry half-pint, pint, and quart or a mul 



tiple of one of these, containing, respectively, 16 
8/10, 33 6/10 inches, and 67 2/10 cubic inches. 

Baskets or containers intended for export may 
conform to the specifications of the foreign 
purchaser, but must conform with the laws of the 
country to which shipped. 

AN ACT to standardize lime barrels. This act, 
approved in 1916, and administered by the 
Bureau of Standards, establishes a large and small 
barrel of lime, the former consisting of 280 pounds 
and the latter of 180-pounds net weight. 
Containers of less capacity than the small barrel 
must be sold as fractional parts of such barrel. 

THE GRAIN STANDARDS ACT. This act, 
approved Aug. 11, 1917, authorizes the Secretary 
to investigate the handling, grading, and 
transportation of grain, and to fix standards of 
quantity and condition for corn, wheat, rye, oats, 
barley, flaxseed, and such other grains as in his 
judgment may be permitted and warranted by the 
usages of the trade, these standards to be known 
as the official grain standards of the United States. 
He appoints grain inspectors, and-grains for 
which standards are fixed, for either interstate or 
foreign commerce, must conform to the grades 
claimed. 

PACKERS AND STOCKYARDS ACT 
approved Aug. 15, 1921, regulates interstate and 
foreign commerce in livestock and livestock 
products. It makes it unlawful for any packer to 
(1) use any unfair, injuriously discriminatory, or 
deceptive practice or device in commerce; (2) 
make or give in commerce any undue or 
unreasonable preference or advantage to any 
person or locality, or subject either to undue or 
unreasonable prejudice or disadvantage in any 
respect; (3) deal with or for any other packer in 
buying or selling for the purpose or with the effect 
of apportioning the supply in commerce so as to 
tend to restrain commerce or create a monopoly; 

(4) buy or sell for the purpose or with the effect of 
manipulating or controlling prices, creating a 
monopoly in any article, or restraining commerce; 

(5) engage in business or do any act for the 
purpose of manipulating or controlling prices, 
creating a monopoly, or restraining commerce; (6) 
enter into any arrangement with another to do 
anything made unlawful by the foregoing 
provisions. 

A packer believed by the Secretary of Agri- 
culture to have violated the law is served with a 
complaint and a hearing is arranged. If the 
evidence sustains the complaint, he is served with 
an order from the Secretary to desist, which is 
final, except that the packer may appeal to the 
court as prescribed by law. 

It is the duty of every stockyard owner and 
agency to furnish, on reasonable request, without 
discrimination, reasonable stockyard service, at 
reasonable, just, and non-discrimina- tory 
charges. Thirty days after the Secretary 
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of Agriculture gives public notice that any 
stockyard as such within the meaning of the Act, no 
one may carry on a market agency or dealer 
business there unless he has registered according to 
regulations with the Secretary his name, address, 
character of his business, etc. 

Within 60 days after the Secretary has acted as 
above, the stockyard owner and every market 
agency there must file with him and print and keep 
available to the public, schedules of rates and 
charges for stockyard services. A market agency 
beginning business at a stockyard after the 60-days 
notice of the Secretary must file schedules before 
furnishing any service. Changes may ordinarily be 
made only after ten-days' notice to the Secretary 
and the public. 

When there is reasonable ground for complaint 
against any stockyard owner, market agency, or 
dealer, the Secretary shall make an investigation. If 
the findings are in favor of the complainant, the 
Secretary issues an order directing the defendant 
to pay the claimant, and in case of non-compliance 
the law may be evoked within one year. 

Should the Secretary determine that any rate, 
charge, regulation, or practice of any stockyard 
owner or market agency is unjust, unreasonable, 
or discriminatory, he may order it stopped and 
may prescribe changes. 

Whenever the Secretary upon investigation finds 
that any rate, charge, regulation, or practice of any 
stockyard owner or market agency causes any 
undue or unreasonable advantage, prejudice, or 
preference as between persons or localities in 
intrastate commerce on the one hand and 
interstate or foreign commerce on the other hand, 
he prescribes remedial changes. 
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It is unlawful for any stockyard owner, market 
agency, or dealer to engage in or use any unfair, 
injuriously discriminatory, or deceptive practice 
or device. On complaint or if convinced that these 
provisions are being violated the Secretary, after 
notice and hearing, may order that such violation 
shall cease. 

Every packer, stockyard owner, and market 
agency is required to keep necessary records to 
show all his business transactions. 

AN ACT taxing grain futures contracts. This 
act, approved Aug. 24,1921, levies a tax of 20 per 
cent in addition to the taxes already imposed, on 
each bushel of wheat, corn, oats, barley, rye, flax, 
and sorghum, involved in any privilege or option 
for contract for purchase or sale of grain for 
future delivery, except (1) when the seller is at time 
of making the contract the owner of the 
commodity involved or grower thereof, or either 
party to the contract is owner or renter of land on 
which it is to be grown, or is an association of 
owners or growers of grain of such owners or 
renters of land; or (2) when the contract is made 
by or through a member of a board of trade desig- 
nated by the Secretary of Agriculture as a 
"contract market." This may be a board of trade 
that has complied with certain conditions in the 
act. 

The Secretary shall investigate and furnish 
information regarding marketing conditions of 
grain and grain products and by-products. He is 
authorized to investigate operations of boards of 
trade, and publish such results as he deems of 
interest, except such as would disclose any 
person's business transactions, trade secrets, or 
names of customers. He may publish reports 
regarding boards of trade or persons found guilty 
of violating the law. 



Laws Relating to Rural Construction 

Probably no single factor connected with agricultural progress is more important 
than good roads. The public road or highway is of interest not only to the people living in 
the territory through which it passes, but also to the traveling public generally. The 
question of good roads is, therefore, largely a national question, which fact was 
recognized by the Federal Government in 



THE FEDERAL AID ROAD ACT. This was 
approved in 1916, and amended and supplemented 
by an act approved Nov. 9, 1921. Its object is to aid 
the states in building toll-free rural post roads and 
in building and maintaining roads and trails in or 
near national forests necessary for the 
development of resources on which those living in 
or near these forests depend. For the roads first 
mentioned the act provided a total of $75,000,000 
for use between 1917 and 1921, a certain sum 
being made available each year; and $75,000,000 
for the year ending June 30,1922. For forest roads 
and trails, $5,000,000 for the year ending June 
301922,and $10,000,000 for that ending June 
'301923.The Secretary of Agriculture appor 



tions the appropriation for post roads among the 
states on the bases of area, population, and 
mileage of rural delivery and star routes. 

Each state designates a system of highways, 
(not to exceed 7 per cent of its total highway 
mileage on Nov. 9, 1921) upon which all Federal- 
aid apportionments are expended. 

Two classes of highways may receive Federal 
aid: primary or interstate highways, which may 
not exceed 3/7 of the total mileage which may 
receive such aid; and secondary or intercounty 
highways. The Secretary in approving projects is 
required to give preference to the former. No 
project is approved until the state has made 
provision for its part of the required funds. 
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When a state wishes to avail itself of the act, its laws provide. Should any state fail to maintain a 
highway department prepares plans which must Federal-aid highway the Secretary, after due 
be approved by the Secretary of Agriculture notice, has it put in condition, charges the cost 
before construction begins. The road must be against the Federal funds allotted to the State and 
built under the supervision of the highway refuses to approve other projects of such state 
department and maintained by the state or by a until it reimburses the Government, 
civil division of it, as its 

Financial Legislation for the Farmer 

Compared with other classes, the farmer was, until recently, at a distinct 
disadvantage with respect to his ability to borrow funds with which to finance his 
operations. This was because farm lands were not regarded by the financial world as 
bankable assets and because a fanner rarely had collateral security to offer. As a result 
of the study and efforts made by Congress and many able financiers — which included 
investigations by a special commission that visited Europe — we have the 



FEDERAL FARM LOAN ACT. This was 
approved July 17, 1916, and amended as of April 
20, 1920, May 29, 1920, March 4, 1921, and July 1, 
1921. It administered by the Treasury Department 
through a Federal Farm Loan Board created by 
the act and consisting of the Secretary of the 
Treasury and 4 citizens of the United States, not 
more than 2 of whom may be of the same political 
party, who are appointed by the President. 

The work of the Board. It is the duty of the 
Board to divide continental United States 
(exclusive of Alaska) into 12 Federal Bank 
Districts; to establish a Federal land bank in each 
district and designate the cityin which its 
principal office shall be located; to appoint a 
farm-loan registrar, one or more land-bank 
appraisers, and as many land-bank examiners as 
may be deemed necessary for each, and may 
appoint a deputy registrar; from time to time to 
require examinations and reports of conditions of 
all land banks and publish consolidated 
statements of results; to have appraisals made of 
farm lands as provided for in the act; to prepare 
and publish amortization tables; and to publish 
and distribute bulletins setting forth the principal 
features of the act and circulars instructing 
farmers regarding methods and principles of 
cooperative credit and organiation in connection 
with it. 

Federal Land Banks. Each Federal Land Bank 
is temporarily managed by 5 directors appointed 
by the board, who choose from their number a 
president, vice president, secretary, and treasurer, 
and employ necessary assistants. It is the duty of 
the directors to make an organization certificate, 
which must show name of the bank, the district in 
which it is to operate, the city in which the 
principal office is to be located, the amount of 
capital stock and number of shares into which this 
is divided, and the fact that the certificate is made 
to enable the farmers to avail themselves of the 
advantages of the act. When this certificate • is 
duly acknowledged, authenti 



cated, and transmitted to the Farm Loan 
Commissioner, the bank becomes a corporate 
body with powers as defined by the act. 

The stock of each bank is divided into shares of 
$5 each, and may be held by any individual, 
combination of individuals, or the Government. It 
is the duty of the Government to subscribe the 
balance of the stock of any such bank which 
remains unsubscribed 30 days after its 
subscription books have been opened. Before 
beginning business, a Federal, land bank must 
have a subscribed capital stock of not less than 
$750,000. 

On request of the Federal'Farm Loan Board, 
the Secretary of the Treasury may deposit 
unappropriated funds in any Federal Land Bank 
for its temporary use, but these aggregate deposits 
may not exceed $6,000,000 at any one time. Until 
the aggregate paid-in capital stock of the twelve 
land banks is $50,000,000 or more, the Secretary 
of the Treasury may make additional deposits. 
These are to be secured, redeemed, and paid as 
above provided except that they must be called by 
the Secretary of the Treasury and redeemed by 
the bank or banks holding same within fifteen 
days after conclusion of each general offering of 
farm loan bonds by such bank or banks. The 
aggregate of such additional depositis outstanding 
at any time may not exceed the difference between 
the aggregate paid-in capital stock of the twelve 
land banks on the last day of the preceding month 
and $50,000,000. The certificate of indebtedness 
issued by the land bank for these additional 
deposits bears a rate of interest not exceeding by 
more than one- half of one per cent per annum the 
rate borne by the last bond issue of the land bank 
receiving them. 

National Farm Loan Associations. Whenever 
10 or more persons who are owners, or about to 
become owners, of farm land qualified as security 
for a mortgage loan, desire to borrow money on 
farm-mortgage security, 
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they may organize one of these associations. Their 
articles of association must specify the object of 
the association and the territory in which it is to 
operate, must provide for an increase of capital 
stock, and must be signed by the persons uniting to 
form the association. 

The articles of association forwarded to the 
Federal land bank of the district must be 
accompanied by a written report of the loan 
committee provided for in the act, and an affidavit 
signed by the secretary-treasurer, stating (1) that 
each of the subscribers is the owner, or about to 
become the owner, of farm land qualified as the 
basis of a mortgage loan; 

'2)that the loan desired by each is not more than 
$10,000 nor less than $100 and the aggregate not 
less than $20,000; (3) that the affidavit is 
accompanied by a subscription to stock of the 
Federal land bank equal to 5 per cent of the 
aggregate sum desired on mortgage loans; and (4) 
that a temporary organization has been formed as 
required by the act. On receipt of this the directors 
of the Federal land bank send an appraiser to 
investigate the character and solvency of the 
applicants and the value of their lands, determine 
whether a charter should be granted, and forward 
the articles of association, with the appraiser's 
recommendations, to the Federal Farm Loan 
Board. If the recommendations are favorable, this 
Board grants the charter and designates the 
territory in which the association may make loans. 

Whenever an association desires to secure a loan 
on first mortgage for any of its members, it 
subscribes for the capital stock of the Federal land 
bank of its district to the amount of 5 per cent of 
such loan. This subscription is paid in cash when 
the loan is granted and the capital stock is held by 
the Federal land bank as collateral security for the 
payment of the loan. The par value of each share in 
a farm loan association is $5, and the shareholders 
are entitled to one vote on each share, up to 20, at 
all elections of directors and at meetings of the 
shareholders. 

After the farm loan associations have subscribed 
for not less than $100,000 of the capital stock of the 
Federal land bank of their district, the permanent 
officers and board of directors of the bank are 
chosen. The board consists of 6 local directors, who 
are elected by the National Farm Loan 
Associations, and 3 district directors, who are 
appointed by the Federal Farm Loan Board. All 
directors must have resided in their respective 
districts not less than 2 years, and at least one of 
the district directors must be an experienced 
farmer and engaged in actual farming in his 
district at the time of appointment. 

Association membership. After a charter has 
been granted to a farm loan association, any 
person who is an owner, or about to become an 
owner, of qualified farm land and who desires to 
borrow on a mortgage on such 



land may become a member of the association 
upon a two-thirds vote of the directors, and by 
subscribing for the capital stock of the association 
at the rate of one share for each $100 of the face 
value of the loan desired, his subscription to be 
paid in cash when the loan is granted. This capital 
stock is held by the association as collateral 
security for the payment of the loan, the borrower 
is paid any dividends accruing and payable on the 
stock while it is outstanding, and the stock is 
retired on full payment of the loan. 

Every shareholder in a farm loan association is 
individually responsible for all obligations of the 
association to the amount of his stock at par, in 
addition to the amount paid in and represented by 
his shares. 

How to borrow money. Whenever a member of 
a farm loan association applies for a mortgage 
loan, its loan committee investigates the character 
and solvency of the applicant and the security 
offered and makes a written report, which must be 
unanimously approved before a loan is made. This 
report and the application are referred to the 
Federal land bank, examined by its directors, and 
then referred to one or more of the land-bank ap- 
praisers, who also investigate; if the report is 
approved the loan is made. 

Each farm loan association has power to 
indorse mortgages taken from its shareholders by 
the Federal land bank of its district; to acquire 
and dispose of such real or personal property as 
may be necessary or convenient in its business; to 
fix reasonable initial charges for loans, not to 
exceed amounts fixed by the Board and in no case 
to exceed 1 per cent of amount of loan for which 
application is made; and to issue certificates 
against deposits of current funds bearing interest 
for not over 1 year at not to exceed 4 per cent per 
annum after 6 days from date, convertible into 
farm loan bonds when presented at the Federal 
land bank in the amount of $25 or any multiple 
thereof. Such deposits when received are 
transmitted to the land bank and invested by it in 
farm loan bonds issued by a Federal land bank or 
in first mortgages. 

Every such mortgage contains an agreement 
providing for repayment of the loan on an 
amortization plan, the debt to be extinguished in 
not less than 5 nor more than 40 years. Before the 
first issue of farm-loan bonds by any land bank, 
the interest rate on mortgages may be determined 
in the discretion of said bank, subject to the 
limitations and provisions of the act. 

Any joint-stock land bank may go into 
voluntary liquidation by making provision for 
payment of its liabilities, with the approval of the 
Federal Farm Loan Board, and if the method of 
liquidation has been duly authorized by a vote of 
at least two-thirds of the shareholders. To assist in 
such liquidation, any Federal bank may, with the 
approval of 
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waiving the provisions requiring it to acquire its 
loans only through national farm loan associations 
or agents and the provisions relating to status of 
borrowers, purposes of loan, and limitation as to 
amount of individual loans. No Federal bank may 
assume obligations of any joint-stock land bank 
exceeding twenty times its capital stock, except by 
the creation of a special reserve equal to one- 
twentieth of the amount of the additional 
obligations. 

Whenever a farm loan association is volun- 
tarily liquidated, a sum equal to its reserve be- 
comes the property of the Federal land bank in 
which it is a shareholder. 

Purposes for which money may be borrowed. 
Loans by Federal land banks are restricted to 
first mortgages on farm lands within the respec- 
tive Federal land-bank district and loans may be 
made only for the purchase of lands for agri- 
cultural purposes, for necessary equipment, fer- 
tilizers, and livestock; to provide buildings; for 
the improvement of farm lands; and to cover 
indebtedness existing at the time of the organi- 
zation of the first national farm loan association 
establishecLin or for the county in which the 
mortgaged land is located; or indebtedness in- 
curred for the purposes mentioned. 

Joint stock banks. Not less than 10 persons may 
also form what is known as a joint stock land 
bank for lending on farm mortgage securities and 
issuing farm loan bonds, the organization to be 
subject to the requirements, and under the 
conditions, so far as applicable, prescribed for 
Federal land banks. The board of directors of 
each of these banks is composed of not less than 5 
members, and, as in the farm loan associations, 
each shareholder is responsible for the bank's 
obligations to thd extent of the amount of his 
stock at par value, as well as the amount paid in 
and represented by his stock, and each has the 
same voting privilege as the holder of shares in a 
national banking association. The Government 
may not purchase or subscribe for the capital 
stock of these banks. 

A joint land bank may lend money on first 
mortgages on farm lands within the state in which 
its principal office is located or in a contiguous 
state, subject to all other restrictions on Federal 
land bank loans. Fach joint- stock bank has 
authority to issue bonds based on mortgages 
taken by it, and the rate of interest which it may 
charge on farm loans may not exceed by more 
than 1 per cent the rate established for the last 
series of farm loan bonds which it issued. 

Farm loan bonds are issued by the Federal 
Farm Loan Board to any Federal land bank 



or joint stock land bank which has voted to issue 
farm loan bonds when such bank make3 written 
application through the farm loan registrar of the 
district, accompanied by satisfactory collateral 
security, consisting of fir3t mortgages on qualified 
farm lands or U. S. Government bonds 
aggregating not less than the amount of the bonds 
to be issued, and such information as the Board 
requires. 

These farm loan bonds are issued in de- 
nominations of $40, $100, $500, and 81,000, and 
such larger denominations as the Board may 
authorize, and in series of not less than $50,000, 
the amount and terms being fixed by the Federal 
Farm Loan Board. They run for specified 
minimum and maximum periods, and are subject 
to payment and retirement at the option of the 
land bank any time after expiration of the 
minimum period, which shall not be longer than 
10 years from the date of issue. The original 
interest rate was 5-J per cent per annum, but no 
bonds issued or sold after June 30, 1923, may bear 
more than 5 per cent interest per annum. 

Every Federal farm land bank issuing farm 
loan bonds is primarily liable for them and for 
interest payments due upon any farm loan bonds 
issued by other Federal land banks remaining 
unpaid in consequence of the default of such 
banks, and also for such portion of the principal 
of farm loan bonds as have not been paid after the 
assets of any such other land bank have been 
liquidated and distributed; but such losses must 
be assessed by the Federal Farm Loan Board 
against liable solvent banks in proportion to the 
amount of their outstanding farm loan bonds. 

Reserves and dividends. Each Federal land 
bank and joint stock land bank must carry 25 per 
cent, and each farm loan association 10 per cent, 
of its net earnings semiannually to its reserve 
account until same shows a balance equal to 20 
per cent of its outstanding capital stock; 
thereafter each Federal land bank and joint stock 
land bank must carry 5 per cent, and each farm 
loan association 2 per cent, annually to its reserve. 
After deducting this, a dividend of the whole or 
any part of the balance of the net earnings may be 
declared. 

Taxation. Every Federal land bank and every 
national farm loan association, including capital 
and reserve or surplus and income derived from 
same, is exempt from Federal, state, municipal, 
and local taxation, except taxes on real estate held, 
purchased, or taken under the provisions of the 
act, first mortgages executed to Federal land 
banks, and farm land banks, and farm loan bonds 
issued by these banks under the provisions of the 
act, and income derived therefrom. 



CHAPTER 8 

Rural Economics 

By Thomas Nixon Carver, Professor of Economics in Harvard University, who has made a special study of this 
broad, complex, and difficult but highly important subject, both as a student and as a dweller and xvorker in the 
open country. In addition to teaching it at Oberlin College between 1894 anc A 1900, and at Harvard since 1900, 
he was Director of the Rural Organization Service of the U. S. Department of Agriculture in 1918-191%, and 
special adviser in agricultural economics to the Department in 1914-1915. He was born on an Iowa farm; filed 
a homestead claim in California, and ran a dairy while attending the University of Southern California; and 
has traveled and studied rural conditions in Germany, France, Italy, Switzerland, Belgium and Holland in 
addition to many sections of this country. Because of their unfamiliarity with this abstract subject, many 
persons prefer to " side-step " it, to close their eyes to its existence, rather than to make an effort to understand 
its principles and applications. In the past such an attitude was perhaps a safe one. In modern times the 
importance of farming^ as a business in its relation to national affairs, and the importance of the farm 
population in its relation to national life make some knowledge of economics an essential part of a well-rounded 
education. It is, moreover, part of the working equipment of the successful up-to-date farmer; for, after all, 
rural economics is simply another name for "Big Business in the Farm Community" — and what is closer than 
that to the farmer's interests? — Editor. 



RURAL economics may, perhaps, be best described as the science that in- 
vestigates the conditions and laws affecting production, distribution, and 
consumption in the agricultural industry. It deals with such questions as the 
relation of agriculture to the life and labor of the nation as a whole, the sys- 
tems of agriculture which contribute most to the prosperity of the whole ag- 
ricultural class (including those who contribute only their labor as well as 
those who contribute their land), the systems of land tenure which give great- 
est stability and prosperity to the rural population, the systems of farm 
finance which promote the flow of capital into the most productive channels, 
the methods of marketing agricultural produce, and the best methods of or- 
ganizing rural communities for the improvement of general social and living 
conditions in the open country. 

The prosperity of agriculture is, as we are coming to see, greatly influ- 
enced by its contact with other lines of business and the lives of the nonagri- 
cultural classes, as well as by the policies of the Federal, state, and local gov- 
ernments. The rural economist should make a careful and comprehensive 
study of all these topics, and possess himself of some expert knowledge re- 
garding some or all of them. 

There was a stage in agricultural development when each farm was almost 
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sufficient unto itself, practically everything grown on the farm being consumed by the 
farmer's own household, and practically everything consumed being grown on the 
farm. The farmer was neither a buyer nor a seller on a large scale. The welfare of the 
household depended almost exclusively on the quality of the land and the internal 
efficiency of the farm organization. We have passed beyond that stage, and it is safe to 
say that the prosperity of the average farmer of to-day depends quite as much upon his 
contact with the outside world, upon the way in which his labor and enterprise fit into 
that of the nation as a whole, as it does upon the skill or industry with which the farmer 
himself grows his crops and feeds his livestock. He has become a buyer of raw 
materials and a seller of finished products, and is, therefore, in a very real sense a 
manufacturer, though he still works mainly out of doors rather than indoors. He is a 
capitalist and a user of capital, but he can scarcely expect to succeed in a large way 
without a knowledge of the nature of capital and its possibilities. More farmers fail 
because they are poor buyers and sellers, poor investors, and poor financiers than 
because they are poor producers. 



Economic Characteristics of Agriculture 

There are two outstanding facts which give character to agriculture and which 
distinguish it fundamentally from all other industries. The first is its greater 
dependence upon space; the other is its seasonal character. By its greater dependence 
upon space, is meant that, in proportion to the value of the product, more space is 
required in agriculture than in either manufacturing or mining. Forestry and fish 
culture, also, require wide spaces, but it is,a question if they be not forms of 
agriculture. Certainly they are rural, rather than urban, in their character. By the 
seasonal character of agriculture is meant the fact that agricultural work changes with 
the seasons of the year and even with the hours of the day, so that no one is compelled 
to work at one and the same task year in and year out. 



Agriculture is dependent upon wide spaces. 
Because of its demands upon space, agriculture 
must continue to be an outdoor industry. There is 
no reason why crops should not be grown indoors 
under glass except that so much space is required 
as to make the cost of housing prohibitive. In a 
few cases, indeed, where crops of high 
commercial value can be grown in small space, 
they are grown economically indoors, but such 
crops furnish a negligible fraction of the world's 
supply of food and clothing. Agricultural 
enterprise is, therefore, and, so far as we can see, 
must continue to be, "rural," that is, pertaining to 
the fields and open spaces. 

So fundamental is ample space to agricultural 
development that it has given character to the 
historical development of rural people. The 
increase of numbers among the people of rural 
districts has always necessitated an extension of 
their agricultural area. Accordingly, rural 
migrations have always been in search of more 
space and wider fields as well as newer soil. We 
must distinguish, however, a strictly rural 
migration from a movement from country to city. 
By a rural migration is meant a migration of 
rural people who ex 



pect to continue in rural work. The movement of 
such people, in the absence of geologic or climatic 
changes, has always been away from densely 
populated toward sparsely inhabited regions. 

Before the rise of the present commercial and 
manufacturing era, international wars were 
generally concerned, either directly or indirectly, 
with problems of territorial expansion. In an 
agricultural age a great nation can be built only 
on wide territories. Manufacturing and 
commerce, however, depend primarily upon 
markets and only secondarily upon territorial 
expansion. Given ample markets, that is, an 
ample source of raw material and ample 
opportunities for selling finished products, there 
is scarcely any conceivable limit to the density of 
urban population. As soon as markets are limited, 
urban populations are limited. The rivalry, 
therefore, of commercial and manufacturing 
nations is mainly concerned with markets. A 
great manufacturing and commercial nation can 
be built only on wide markets. Since the 
beginning of the present manufacturing and 
commercial era, statesmen have concerned 
themselves more with questions of interna- 
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industries. The difficulties of superintendence are 
so great that it would be almost impossible to 
administer a farm employing 1,000 men, to say 
nothing of 10,000; yet indoor industries, where 
men are working close together, can be 
successfully administered where even larger 
numbers of men are employed. 

An even greater difficulty in administration is 
created by the seasonal character of agriculture. 
Not pnly must each man be assigned to a new task 
at different hours of the day and different seasons 
of the year in regular order, but unexpected 
changes of weather occasion unexpected and 
almost instantaneous changes in the nature, 
importance and arrangement of the operations 
that make up the work of the farm. To direct even 
100 men efficiently where these changes are 
continually occurring, would test the executive 
capacity, initiative, and resourcefulness of even the 
greatest administrator. Various mechanical aids in 
administration, automatic check devices, etc., may 
be used in indoor industries to lighten the burdens 
of the administrator, but these are impossible in 
agriculture. It is, therefore, pretty A certain, that 
even though moderately large-scale farming 
might, under certain circumstances, succeed, it 
would still be an industry of small units as 
compared with manufacturing, mining, or 
transportation. 



What is Good Agriculture? 

od agriculture, from the standpoint of national prosperity? It 
) form a superficial opinion with regard to this question. A great 
'i written in recent years regarding the unscientific character of 
iculture as compared with that of older and more denselypopu- 
3s. Statistics of the yields per acre of the different countries are 
le disadvantage of American agriculture, and, commonly, to the 
'of every other new and sparsely populated country. 

■e assuming that agriculture in all new and sparsely populated 
unscientific as is affirmed, we should ask ourselves whether pro- 
•e is the only or the best test. If, instead of taking the product 
should take the product per man, we should find that the new and 
L-sely populated countries would head the list. 



Product per man versus product per acre. 
There are many reasons for thinking that the 
product per man or per unit of labor is a better 
test of good or scientific agriculture than the 
product per acre. The yield per acre may depend 
upon a variety of physical and climatic 
circumstances, and may really have very little 
connection with the efficiency with which labor is 
applied. The product per unit of labor has a much 
closer connection with the efficiency of labor. 
Moreover, the standard of living and the general 
wellbeing of the agricultural class are determined 
more directly by the product per man or per 
family than by the product per acre. 

There are some circumstances under which 



the product per man and product per acre are 
interdependent, where, in fact, they are in- 
separable. If we assume a fixed farm population 
and a fixed acreage of farm land, that is, a given 
number of people making a living off a given 
number of acres, then it must follow that the 
product per man can be increased only by 
increasing the product per acre, and the product 
per acre can be increased only by increasing the 
product per man. With a given population and a 
variable acreage, the product per man may be im- 
proved in some cases by increasing the acreage 
under cultivation, in other cases by decreasing it; 
that is, the agricultural population may spread 
over a wider area, or it may 
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sufficient unto itself, practically everything grown on the farm being consumed by the 
farmer's own household, and practically everything consumed being grown on the 
farm. The farmer was neither a buyer nor a seller on a large scale. The welfare of the 
household depended almost exclusively on the quality of the land and the internal 
efficiency of the farm organization. We have passed beyond that stage, and it is safe to 
say that the prosperity of the average farmer of to-day depends quite as much upon his 
contact with the outside world, upon the way in which his labor and enterprise fit into 
that of the nation as a whole, as it does upon the skill or industry with which the farmer 
himself grows his crops and feeds his livestock. He has become a buyer of slier of 
finished products, and is, therefore, in a very real r nugh he still works mainly out of 
doors rather than N,nd a user of capital, but he can scarcely expect A out a knowledge 
of the nature of capital and ? ' .. ;fail because they are poor buyers and sellers, } ciers 
than because they are poor producers. 
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A paces, pect to continue in rural work. The move- 
ic or climatic changes, has" always been away 
from densely populated toward sparsely in- 
habited regions. 

Before the rise of the present commercial and 
manufacturing 'era, international wars were 
generally concerned, either directly or indirectly, 
-with problems of territorial expansion. In an 
agricultural age a great nation can be built only 
on wide territories. Manufacturing and 
commerce, however, depend primarily upon 
markets and only secondarily upon territorial 
expansion. Given ample markets, that is, an 
ample source of raw material and ample 
opportunities for selling finished products, there 
is scarcely any conceivable limit to the density of 
urban population. As soon as markets are 
limited, urban populations are limited. The 
rivalry, therefore, of commercial and 
manufacturing nations is mainly concerned with 
markets. A great manufacturing and commercial 
nation can be built only on wide markets. Since 
the beginning of the present manufacturing and 
commercial era, statesmen have concerned 
themselves more with questions of interna- 
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tional trade and markets and spheres of influence 
than with territorial expansion. In agricultural 
nations, however, the problems of statesmanship 
and diplomacy have had more to do with 
territorial expansion than with markets. 

Seasonal character of agriculture. The seasonal 
character of agriculture is more pronounced in 
temperate than in tropical regions, for the simple 
reason that the seasons themselves are more 
variable in the former. The fact that agriculture is 
a matter of times and seasons, gives great diversity 
and variety to rural work, and prevents that 
extreme degree of specialization which is one of 
the outstanding characteristics of the indoor 
industries. The specialized farm is the exception 
rather than the rule. Comparatively few farms are 
profitable unless various products are grown; but 
even on the so-called specialized farm, the 
character of the work changes from season to 
season from day fo ria^ and even from h our to 
hour. The morning7the evening, and the middle of 
the day, each has Its special taste; fee sprin gs the 
summer, the autumn, and the winter, likewise, 
bring their special denfands jfid. changes of 
occupation. X Olltl'V 

Its dependence upon space tends' to make 
agriculture necessarily a business of small units, at 
least as compared with the indoor 
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industries. The difficulties of superintendence are 
so great that it would be almost impossible to 
administer a farm employing 1,000 men, to say 
nothing of 10,000; yet indoor industries, where 
men are working close together, can be 
successfully administered where even larger 
numbers of men- are employed. 

An even greater difficulty in administration is 
created by the seasonal character of agriculture. 
Not only must each man be assigned to a new task 
at different hours of the day and different seasons 
of the year in regular order, but unexpected 
changes of weather occasion unexpected and 
almost instantaneous changes in the nature, 
importance and arrangement of the operations 
that make up the work of the farm. To direct even 
100 men efficiently where these changes are 
continually occurring, would test the executive 
capacity, initiative, and resourcefulness of even the 
greatest administrator. Various mechanical aids in 
administration, automatic check devices, etc., may 
be used in indoor industries to lighten the burdens 
of the administrator, but these are impossible in 
agriculture. It is, therefore, pretty certain, that 
even though moderately large-scale farming 
might, under certain circumstances, succeed, it 
would still be an industry of small units as 
compared with manufacturing, mining, or 
transportation. 



What is Good Agriculture? 

What is good agriculture, from the standpoint of national prosperity? It is very easy 
to form a superficial opinion with regard to this question. A great deal has been written 
in recent years regarding the unscientific character of American agriculture as compared 
with that of older and more densely populated countries. Statistics of the yields per acre 
of the different countries are quoted, to the disadvantage of American agriculture, and, 
commonly, to the disadvantage of every other new and sparsely populated country. 

But, before assuming that agriculture in all new and sparsely populated countries is 
as unscientific as is affirmed, we should ask ourselves whether production per acre is 
the only or the best test. If, instead of taking the product per acre, we should take the 
product per man, we should find that the new and more sparsely populated countries 
would head the list. 



Product per man versus product per acre. There 
are many reasons for thinking that the product per 
man or per unit of labor is a better test of good or 
scientific agriculture than the product per acre. 
The yield per acre may depend upon a variety of 
physical and climatic circumstances, and may 
really have very little connection with the 
efficiency with which labor is applied. The product 
per unit of labor has a much closer connection 
with the efficiency of labor. Moreover, the 
standard of living and the general wellbeing of the 
agricultural class are determined more directly by 
the product per man or per family than by the 
product per acre. 

There are some circumstances under which 



the product per man and product per acre are 
interdependent, where, in fact, they are in- 
separable. If we assume a fixed farm population 
and a fixed acreage of farm land, that is, a given 
number of people making a living off a given 
number of acres, then it must follow that the 
product per man can be increased only by 
increasing the product per acre, and the product 
per acre can be increased only by increasing the 
product per man. With a given population and a 
variable acreage, the product per man may be im- 
proved in some cases by increasing the acreage 
under cultivation, in other cases by decreasing it; 
that is, the agricultural population may spread over 
a wider area, or it may 
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abandon some of the land already under cul- 
tivation , if by doing either the one or the other it 
can increase the product per man. This would 
result, of course, in a larger acreage and more 
extensive cultivation in the one case, and a 
smaller acreage and more intensive cultivation in 
the other. Having the opportunity to cultivate as 
much or as little land as is found advantageous, 
the wisest policy would be for the population to 
spread over as much land as would enable it to 
produce the maximum per man. 

The maximum product per man is generally 
found under conditions of somewhat extensive 
cultivation, that is, where the labor spreads itself 
over considerable land; but the inevitable result 
of this is that each acre of land receives 
comparatively little labor, or a small fraction of 
the labor of one_ man, as compared with what it 
would receive under intensive cultivation. This 
generally results in a somewhat small product per 
acre. Thus it frequently happens that a small 
product per acre and a large product per man are 
found in the same system of cultivation. If, for 
example, one farmer cultivates with his own 
labor 160 acres of land while another cultivates 
only 40, the 160-acre farmer may produce twice 
as much as the 40-acre farmer, even though he 
only gets one half as much per acre. 

On the other hand, with a fixed acreage of 
agricultural land, but with a variable population, 
the product per man may be decreased or 
increased by increasing or decreasing the number 
of workers on the land. Under these 
circumstances, it is a good agricultural policy to 
put as many workers on the land as will enable 
them to produce the maximum per man. 

Landowning and farming classes. The contrast 
between the results of intensive and of extensive 
cultivation indicates a rather clear and sharp 
conflict of interests between different portions of 
the agricultural population — between a 
landowning class, on the one hand, and a farming 
or laboring class, on the other. This conflict of 
interests creates a problem which can only be 
satisfactorily solved by the most careful 
consideration of the interests of both parties. It 
will certainly not be solved satisfactorily if the 
rural economist or the agricultural statesman lis- 
tens to the arguments of one side alone. In those 
fortunate circumstances where the la- . boring 
class and the landowning class are one and the 
same, the problem is eliminated 



because the conflict is eliminated. That is, where 
every farm-owner operates his own farm and 
every farm-worker owns the land on which he 
works, there can obviously be no conflict of 
interests between a landowning and a land- 
working class; but, where one group owns the 
land and does not work upon it, and another 
group works upon the land which it does not 
own, a very definite conflict of interests arises. 
They who own the land are naturally anxious to 
increase the product per acre, if it can be done 
without too heavy an addition to the wage bill. 

Cheap labor means poverty. A large supply of 
cheap labor makes possibe intensive cultivation 
where it would be economically impossible, were 
labor scarce and dear. In the former case, the 
owner can hire larger numbers of men to work 
his land, and can, therefore, cultivate it more 
thoroughly and get a larger product per acre and 
also a larger rent or income from the use of his 
land. But, from the standpoint of the workers, a 
large supply of cheap labor is decidedly undesir- 
able. Cheap labor means poverty. When labor is 
scarce and dear, the workers are not in a 
condition of poverty. It is noteworthy that the 
countries which show a large product per acre are 
likewise the countries where labor is abundant 
and cheap, whereas the United States, Canada, 
Australia, and other civilized countries which 
show a small product per acre are the countries 
where labor is scarce and dear. The same thing 
may be stated in another way. The countries to 
which some of our popular writers and lecturers 
point as models of scientific agriculture because 
they show such large products per acre, are the 
countries in winch the agricultural workers are in 
a condition of extreme poverty, whereas the 
countries to which they point as examples of 
unscientific or inefficient agriculture are the 
countries in which there is little or no poverty but 
a good deal of prosperity among the agricultural 
workers. We should hesitate, therefore, before we 
use the term "scientific" to describe a"system of 
agriculture which is generally accompanied by 
the poverty of the workers on the land, even 
though it be accompanied by prosperity on the 
part of the owners of the land. It is almost a rule, 
although there are a few exceptions, that intensive 
cultivation and poverty go together, whereas 
extensive cultivation and prosperity are generally 
found associated. 



The Law of Diminishing Return 

The reasons which lie behind this fact are not far to seek. The chief reason is found 
in the great law of agricultural production known as the law of diminishing A return 
from land. Stated roughly, this law is that in the cultivation of any given crop, such as 
com, wheat, potatoes, or any other that might be named, you cannot increase the yield 
per acre in exact proportion as you in- 
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crease the labor used in cultivation. That is to say, you cannot double, treble, 
or quadruple the yield per acre by merely doubling, trebling, or quadrupling 
the labor used in its cultivation. If, for example, it should be found to be 
true that 1 man with 1 team could produce 40 bushels of corn to the acre on 
a given field, it might possibly be true, also, that 2 men with 2 teams, devot- 
ing their entire time to the same field, could double the yield and bring it up 
to 80 bushels per acre, though this is very doubtful. Three men with 3 teams, 
devoting their entire time to the same field, would certainly not triple the 
yieldMuch less would 4 men with 4 teams quadruple the yield. But, unless 
the yield was actually doubled, tripled, or quadrupled as the labor force was 
thus increased, the necessary and mathematical result would be that the yield 
per man and team would be reduced. If, for example, 1 man with 1 team 
could_ produce 40 bushels, and 2 men with 2 teams could produce 70 bushels, 
the yield per man in the first case would obviously be 40 bushels multiplied by 
the number of acres, whereas in the second case the yield would only be 35 
bushels multiplied by the number of acres. Again, if 3 men with 3 teams 
could force a yield of 90 bushels to the acre, the yield per man would be still 
further reduced to 30 bushels multiplied by the number of acres. And if 4 
men with 4 teams could manage to secure a yield of 100 bushels to the acre, 
the yield per man would be only 25 bushels multiplied by the number of acres. 
The yield per man would, therefore, under the conditions" which we have as- 
sumed, decline from 40 bushels to 25 bushels, multiplied by the given num- 
ber of acres, as the number of cultivators was increased from 1 to 4. 

The "marginal product." The average is the addition to his total crop which should 
yield, however, is not the most important result from the addition of 1 man or 1 unit of 
consideration. 
Economists are 
in the habit of 
using a some- 
what technical 
term to describe 
the advantage 
of adding an 
extra man to 
the force al- 
ready at work 
in the cultiva- 
tion of a given 
field or fann. 
This technical 
term is known as 
the "marginal 
product." For 
this there is, 
unfortunately, 
no popular 
equivalent; it 
must, therefore, 
be explained at 
some length in 
nontechnical 
language. 

One problem 
which the 
farmer who em- 
ploys labor in 

the Cultivation Fig- 7S- There are some difficult features of_the_ farming business that even the highest hu- 

/ " ( o y m man efficiency cannot improve; the irregular distribution of its output is one of them. This 

OI nis I arm chart shows the relative egg production by months for five years on one farm. (Wis. Bulletin 

must consider, 209.) 
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labor to his total force. Practically the same 
problem is involved in calculating hov,' much the 
total product would be reduced by taking away 
one unit from his total labor force. It is at this 
point that he must consider carefully the problem 
of profits and losses. If by adding a unit of labor 
to his existing forces at a cost, say, of $100, he 
may reasonably expect to add more than $100 to 
the value of his product, it will be good business 
to hire the extra unit of labor. If, however, 
whatever the average product of all the units of 
labor may be, the addition of another unit to the 
total force wall not add $100 to the total product, 
it will be poor business to employ it. 

This may be reduced to arithmetical terms by 
assuming that in the figures given above we are 
considering a 20-acre Held, upon which 1 man 
and 1 team can grow 40 bushels to the acre, or a 
total product of 20 times 40, or 800 bushels. 
However, if 2_ men with 2 teams, under the 
above assumption, produce 70 bushels to the 
acre, the total product is 20 times 70, or 1,400 
bushels. In this case, the average product is 20 
times 35, or 700 bushels. But the additional 
product created by the second man and team is 
only 600 bushels; that is, the difference between 
800, the product of 1 man and 1 team, and 1,400, 
the product of 2 men and 2 teams. The farmer 
who employs this second man will lose money on 
him, if he pays him more than the value of 600 
bushels. Let us suppose that the farmer himself is 
the first man who works on the land. If he works 
it entirely by himself, he will have a total of 800 

bUShelS; if he hires anther m-»n anrl tPQtii and 

pays them more ths 
have less for 



himself than he would have had if he had 
cultivated it alone. 

Let us carry the analysis a step further, 
and assume that by hiring a third man with 
a team the fanner could get 90 bushels to the 
acre, or a total of 20 times 90, or 1,800 bush- 
els. In this case, the average for the 3 men 
and 3 teams would be 600 bushels, but the 
third man would add only the difference be- 
tween 1,400 and 1,800 bushels, namely, 400 
bushels. It would pay the farmer better to 
get along v.dth 2 men and 2 teams than to 
hire the third man and team, unless he could 
get this third man and team for the value of 
400 bushels or less. 

Finally, on the extreme assumption that 4 
men with 4 teams could force a yield of 100 
bushels to the acre, or a total of 20 times 100, 
or 2,000 bushels, while the average product of 
4men and 4 teams would be 500 bushels, the 
additional product resulting from the addi- 
tion of the fourth man to the other 3 would 
be only the difference between 1,800, the pro- 
duction of 3 men and 3 teams, and 2,000, the 
production of 4 men and 4 teams. This 
would be only 200 bushels. It would obvious- 
ly be unprofitable for the farmer to hire this 
fourth man, unless he could get him for the 
value of 200 bushels or less. 

This additional product which results from 
the additional unit of labor is always less 
than the average product, and -this additional 
product, rather than the average product, is 
the one .which determines, whether JJu^JEmmx, 
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MONTHLY DISTRIBUTION or EGG PRODUCTION -w ONE TO^nd and an- 

other class does 



Fig. 76. As a result of irregular production, commercial practices based on farming activities also lack 
seasonal uniformity. This shows the relative quantities of eggs put into cold storage each month by a 
Chicago firm. (Wis. Bulletin 209.) 
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terests, referred to above, begins to, srow acute. 
The working class will have an equally strong 
interest in reducing the supply and raising the 
price of labor. 

Farmers should economize on scarcest factor. 
From the standpoint of the individual farmer who 
does not exercise control over the general 
conditions of agriculture, but has to accept them 
much as he finds them, it is always important that 
he should economize on the factor which happens 
to be most scarce. Where labor is scarce and dear, 
it is very important that each laborer be equipped 
not only with good and an ample supply of tools, 
but with plenty of land. It would be very poor 
economy to give a high-priced man a very inferior 
team and set of tools with which to work. It is 
equally uneconomical to give him a small quantity 
of poor land. New countries, where population is 
still sparse and labor, consequently, scarce and 
dear, are the countries in which agricultural 
science develops in the direction of labor-saving 
devices rather than of land-saving ones. Farmers, 
however, in countries in which land is scarce and 
dear, while labor is abundant and cheap, have a 
different problem to face. They must manage to 
get a large product from their expensive land. It 
would be very poor economy to apply to an acre of 
very expensive land a very small fraction of the la- 
bor of a man. In short, agricultural science in such 
a country naturally develops in the direction of 
land-saving devices. In a sparsely populated 
country, where land is cheap and labor dear, the 
scientific problem is how to get the maximum from 
the expensive factor, namely, labor. In densely 
populated countries, where land is dear and labor 
cheap, the scientific problem is, on the contrary, 
how to get the maximum product from the 
expensive factor, land. It is, therefore, no accident 
that agricultural machinery and labor-saving 
devices develop first in new and sparsely 
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This may be done by giving each man better tools 
and equipment and the use of more fertilizer; by 
the substitution, let us say, of larger for smaller 
teams, of horsepower for ox-power, of engine 
power for horsepower, we may enable a given 
number of men to cultivate a given area of land 
more intensively than would be possible without 
this change to a superior kind of power. By this 
means we may get not only a larger product per 
acre, but also a larger product per man. But, if 
instead of encouraging this method, our ag- 
ricultural statesmen should encourage the mere 
massing of more labor upon the land, thus 
reducing the product per man, it will fail to add to 
the available food supply. For example, it is not 
the total product of the farm which will contribute 
to the feeding of the rest of the country, either in 
time of war or of peace. It is the surplus sold off 
the farm. If many laborers are massed on each 
farm, with a consequent reduction in the product 
per man, it may also result in a reduction in the 
surplus to be sold from each farm, more being 
required to feed and clothe the people on the 
fanns. Thus the very purpose of increasing the 
nation's available food supply would be defeated. 

In time of war, when a vast surplus of food is 
required not only for the armies, but for the 
munition workers and others who are taken out of 
the ordinary lines of productive industry, it is the 
quantity of this surplus which can be spared from 
the feeding of the farm population which is of 
extreme importance. This surplus is not likely to 
be increased by merely massing increasing num- 
bers of men on the farms. The only scientific or 
successful way to increase this surplus is to 
cultivate more land or to give to each farm 
worker, as suggested above, a better equipment in 
the way of tools, fertilizer, and other aids to 
agricultural production. 

It is a noteworthy fact that the very countries 
which have been held up as models of efficient 
agriculture because of their large product per 
acre, are those which have little to spare in the 
way of surplus food, owing to the large number of 
people on the farms who have to be fed, and the 
small product per man. On the other hand, the 
countries where extensive agriculture is carried 
on, are the only ones whose farms provide large 
food_surpluses for the nonagricultural 
populations. There are relatively few people on 
these farms to be fed and clothed, and, at_ the 
same time, the product per man is relatively high; 
this necessarily leaves a large surplus which is 
available for feeding the armies, munition 
workers, and other nonagricultural people. 



Land Tenure 

From what was said above regarding the conflict of interests wherever the landowning 

class and the farming class are separated, it must have appeared 
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already that the problem of land tenure and of the relation of the workers to 
the land is a problem of first importance. There are 3 recognized systems in 
operation on a large scale in the chief agricultural countries of the world, each 
system having its merits and its demerits. In the first place there is the sys- 
tem with which we in the United States are most familiar, under which the 
farm-owner and the farm-worker are one and the same man. This is by no 
means universal, even in this country, but it may be said to be the typical or 
characteristic American system. It exists in some parts of Europe also, and is 
there called the peasant-proprietor system. Another system, quite familiar in 
this country, though not so distinctively characteristic as the farmer-owner 
system, is the landlord-and-tenant system; that is, the system under which 
one man owns the land, receiving rent for it, and another man assumes the 
business management, sometimes doing his own work, sometimes hiring his 
labor. In the latter case, the farmer is sometimes a large business man, 
hiring or renting the land on which he works, just as many a business man 
does in the city, and also depending mainly upon hired help as the typical 
business man does. The farmer in this case merely performs the dual func- 
tions of general business manager and capitalist. In other cases, however, 
the tenant hires practically no help, but does all the work on his rented farm 
with his own labor and that of his family. There is every gradation between 
these two extremes. 

The third system is what we may call the managerial system, where the 
landowner does not rent his farm, but actually runs it as a business man. He 
may hire a manager or do his own work of management. In either case, he 
supplies not only the land, but the equipment, also, assumes the risks and 
responsibilities, and exercises at least some general supervision. The func- 
tions of landowner and business manager are combined in the same person. 



The farmer-owner. From the standpoint of 
production, no system has ever proved so 
effective as the first-named, where the farmer 
owns his land, his equipment, and his livestock. 
The general experience of the world shows that 
he cannot be beaten in the field of production. He 
is at a distinct disadvantage, however, in certain 
phases of the commercial side of his business. He 
is not .favorably situated as a buyer and seller. 
He who can buy and sell on a large scale has an 
advantage in bargaining over him who can buy 
and sell on a small scale only. It is very important 
that we should distinguish between efficiency in 
production and efficiency in buying and selling. 
The individual who buys on a large scale can 
generally attract the notice and secure the 
favorable attention of the people who have goods 
to sell. His custom is so desirable that dealers will 
give him special terms. On the other hand, the 
individual who buys only small quantities has 
much more difficulty in getting favorable terms 
and special quotations. 

The problem of buying and selling is one of 
increasing importance in agriculture. In spite of 
his effectiveness as a producer, the small farmer 
who does his own work may .find himself 
severely handicapped because of his inefficiency 
as a buyer and seller. Apparently his only remedy 
lies in organization 



and cooperation. This does not mean co5p- 
erative farming in the sense of cooperative 
production or co5perative work in the actual 
growing of crops and raising of livestock. It 
literally means cooperation in buying and 
selling, though occasionally some manufac- 
turing may have to be done as an aid to the 
selling of farm produce. Cooperative farm- 
ing or farm production has not succeeded on 
a large scale anywhere, but cooperative buy- 
ing and selling has proved very successful 
wherever it has been given a fair trial. It 
gives the small farmer the same advantage in 
buying and selling which would otherwise be 
the exclusive possession of the large farmer. 
If the small farmer can secure this advantage, 
it is safe to say that he can never be driven 
out by the competition of the large farmer, 
for the reason that, as a producer, he is quite 
as efficient as, if not more efficient than, the 
large farmer, at least on the average and in 
the long run. 

Landlord-and-tenant system. The system 
of landlord and tenant has some advantages, 
provided the landlord assumes a real function 
in the farming business. A large farm-owner 
who selects his tenants carefully, exercises 
some supervision, and devotes time and en- 
ergy and brings his superior intellect to the 
study of the larger and more scientific as- 
pects of farming, may be of great help to his 
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tenants; and it is not impossible thai a tenant 
might prosper more under such a landlord than as 
an independent owner. That is, the disadvantage of 
having to pay rent might be more than 
compensated by the advantage of having a highly 
trained scientific expert and public-spirited man 
as an adviser. The landowner, not having to give 
much attention to the details of running the farm, 
may become a specialist in some of the larger as- 
pects of agriculture; at the same time, the tenant, 
being relieved of this kind of work, may devote 
himself exclusively to the detailed management of 
the farm. Thus, both he and the landowner 
become specialists and experts. Again, the 
landowner may become a natural leader in 
agricultural enterprises, such as cooperative 
buying and selling, whereas in many a community 
of landowning farmers no natural leader is found 
and cooperative organization is, therefore, difficult 
to carry on. 

Absentee landlordism. We have presented the 
landlord-and-tenant system in its most favorable 
form. At the other extreme we have what is known 
as absentee landlordism. Under this system the 
landlord not only lives entirely apart from his 
land, and therefore takes very little interest in it 
except to collect his rents, but he performs no 
useful function whatsoever in agricultural 
development. Since he lives somewhere else, and 
spends his income somewhere else, the land is 
drained of its surplus income, and little is done to 
improve the living conditions in the rural 
community where his land lies. There can be no 
hesitation in saying that absentee landlordism is 
the worst system that can possibly be invented or 
that was ever in practice in any rural community, 
unless it be that of chattel slavery. If, in addition to 
absentee landlordism, the lease system is also 
vicious, that is, if the leases run from year to year 
rather than for a period of years, the evils become 
intensified. Neither blight nor pestilence, drought 
nor flood, war nor famine can more effectually 
destroy everything that is desirable in rural life 
than absentee landlordism combined with a bad 
system of leases. The landlord spends the income 
which he derives from the land elsewhere, and he 
has no interest in building up the social life of the 
community. The tenants move year after year; 
consequently, they have no interest in building up 
the community where they happen to live at any 
one time. Between the absentee landlord and the 
one-year tenant, the rural community is robbed of 
everything that makes life worth living. 
_ The mere fact that the landlord lives on his land 
almost of necessity has a beneficial influence not 
only upon himself, but upon the whole community. 
In the first place, the surplus produce of the land 
in the form of rent is, spent on the land where the 
landowner's home is. Again, since this is the land 



owner's home, he must necessarily take a vital 
interest in his own home surroundings. He, 
therefore, has an interest in the general social 
conditions of the rural community. He could 
hardly enjoy life if he allowed even his farm 
animals to be miserable; much less could he enjoy 
life if his tenants and the farm laborers were 
miserable. For his own protection, therefore, if for 
no other reason, he must take an interest in the 
general comfort and welfare of the people who live 
on his land. 

Between the ideal landowner who lives on his 
land, devoting his time and energy to the study of 
agricultural problems and to advising and helping 
his tenantry, and, on the other hand, the absentee 
landowner, who takes no interest in the land 
except as a source of income, and no interest 
whatsoever in the general social conditions of the 
community, there is every gradation. Taking the 
landlord-and-tenant system as a whole, as we find 
it in the different parts of the world and as it must 
be expected to develop, it is a less desirable system 
than the system under which the farm-worker and 
farm-owner are the same person. This, however, is 
quite consistent with the proposition that the land- 
lord-and-tenant system at its best is better than 
the other system at its worst, but this would not be 
a fair comparison. The landlord-and-tenant 
system at its best is certainly no better than the 
farmer-owned system at its best, whereas the 
landlord-and-tenant system at its worst is 
immeasurably worse than anything in the way of 
farm-ownership. 

The managerial, or capitalistic, system. The 
managerial system, sometimes called the 
capitalistic system, has never developed as have 
the other 2 systems. The difficulties of 
administration, especially where labor is scarce 
and hard to find or restive under discipline, 
generally discourages the capitalistic farmer, 
causing him either to sell his land in small parcels 
to individual proprietors or to lease it to farmers 
who farm on a small scale and, therefore, have less 
trouble with the labor problem. The plantation 
system of the South, as it developed during the 
days of slavery, gave way under freedom in a 
characteristic manner. When the labor forces 
could be held under discipline, the plantation 
proprietor could make a success of his system; 
but, when it could not be held under the same 
rigid discipline, the problem was solved by 
transferring the free laborer into a small tenant 
who was, within rather narrow limits, it is true, 
his own boss and who felt the incentive of profit 
and loss, prosperity or hunger, as a driving 
motive. This may be taken as an extreme example, 
but much the same problem arises wherever the 
capitalistic proprietor tries to run a large farm 
with hired help. If he is particularly skillful in the 
handling of men, or can secure a superintendent 
who possesses that skill, he may succeed rea- 
sonably well. But the general tendency has 
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been to give up the struggle, as the southern 
planter did, and either sell his land in small 
parcels to individual farmers or lease it to them 
and let them wrestle with the labor problem 
themselves. 

Advantages of the middle-sized farm. Aside 
from the question of ownership, the question of 
large-scale or small-scale farming is one of great 
importance. Large-scale farming, of course, 
tends to become capitalistic. The farmer, whether 
he be owner or tenant, must, almost of necessity, 
specialize on the work of superintendence and 
management and depend upon hired labor for 
the manual work of the farm. In those extremely 
large farms where large numbers of men have to 
be employed, the evidence seems to show that in 
the long run they are not successful. On the other 
hand, there is much evidence in favor of what we 
may call the middle-sized farm, that is, a farm 
whose acreage must depend greatly upon the 
type of farming carried on but which, whatever 
the acreage, involves the hiring of considerable 
help, at least at certain times of the year. On the 
other hand, they are not so large but that the 
farmer himself together with his family performs 
a fair proportion of the manual labor. Such 



farms are not characteristically capitalistic. That 
is to say, the farmer himself actually works with 
his hands and does not devote himself exclusively 
to the function of the capitalist. Nor does he hire 
so many men as to create for himself a distinct 
labor problem. There is thus preserved a sort of 
comradeship or fellow-workmanship between 
employer and employed. Such a farming 
enterprise gives to the farmer himself scope for 
the exercising of business talent and the means of 
earning a larger income for himself and family 
than he could ordinarily earn if he did not hire 
considerable help. At the same time, it furnishes 
an opportunity for the hired man, especially if he 
be young and ambitious, to serve an 
apprenticeship under a capable and successful 
farmer. 

As stated above, the acreage of a middle- sized 
farm must vary with the type of agriculture 
carried on. In market gardening or truck 
farming, it might range from 20 to 80 or 100 
acres; the value of suitable land is often the 
limiting factor in this case. In hay, grain, 
livestock, and cotton farming, from 320 to 640 
acres. In cattle ranching, the acreage could of 
course run up into thousands and tens of 
thousands. 



The Marketing of Farm Products 

There are two very distinct and easily understood methods of selling goods. 
The first and more primitive is that of selling on inspection; the second and 
more highly developed, that of selling on grade and reputation. There are, of 
course, a good many variations and combinations of both methods. 

Selling on inspection. When the farmer produced for local consumers and. 
could haul his produce directly to the consumer, show it to him, and let him 

look it over and inspect it, the primitive method 
of selling on inspection was not so very uneco- 
nomical; but when the producer and consumer 
are so far apart geographically as to make it 
impossible for them to meet and barter directly 
with one another, this method becomes very 
unsatisfactory and uneconomical. The middle- 
man, in one form or another, then becomes a 
physical necessity; and, if the method of selling 
by inspection continues, it is pretty certain that 
there will be a chain of middlemen between the 
producer and the consumer. That is to say, if 
every time a 

product is 
transferred 
from one per- 
son to an- 
' other, it has 
•to be in- 
spected or be 

Fig. 77. Relative quantities of butter put into cold storage each month by a Chicago firm. As with eggs sold bv hl- 
(Fig. 7G), the largest purchases are made when the supply is greatest and the price lowest. (Wis. Bulletin , . •> 
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considerable chain of buyers and sellers must necessarily intervene between the 
producer and the ultimate consumer. It, therefore, becomes increasingly important that 
the method of selling on grade or reputation should as rapidly as possible replace that of 
selling on inspection. 

Selling on grade or reputation. An article is sold on grade or reputation when the 
buyer does not care to examine it, but is willing to buy it because it has been graded and 
bears a certain brand or name or guarantee of quality. Where this can be done, large 
quantities can be transferred from one person to another at a minimum of cost. A 
producer may sell to a far-distant consumer, if the consumer has sufficient confidence in 
the producer's ability to grade properly and in his reputation for honesty and 
responsibility. Without this establishment of mutual confidence, however, this most 
economical of all methods of buying and selling is an impossibility. Confidence and the 
honesty which begets that confidence are among the greatest of all labor-savers. 
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Grading and standardizing. Some articles, 
however, are incapable of being satisfactorily- 
graded and standardized. Breeding animals, for 
example, must each one sell on its individual merit 
and can probably never be sold without 
inspection. But in the large markets of the world, 
where vast quantities of goods of great value are 
transferred at a minimum of cost, it will be found 
that the dealings are always in goods that can be 
graded and standardized, bought and sold without 
inspection. 

"Whatever differences of opinion may exist 
with respect to other functions of government, 
little is said or to be said against coining money 
and fixing the standards of weights and 
measures. . . . Both result in great economy of 
effort in the transfer of goods. . . . Coining the 
metal merely enables it to pass from hand to hand 
without the labor of inspection, that is, without 
weighing it to determine its quantity and without 
testing it to determine its quality. It 'sells' — if we 
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that any government will be called upon to do that 
which would be analogous to coining money — 
actually put up other commodities in standardized 
packages. Something is to be said in favor of fixing 
standards of quality as well as standards of 
quantity. 

"The reasons in favor of fixing standards of 
quality, whereverit can be done, are identical with 
those in favor of fixing standards of measuring 
quantity. They are all summed up in -the superior 
economy of buying on grade and reputation as 
compared with buying on inspection. The buyer of 
an unstandardized commodity may have enough 
confidence in the seller's system of weights and 
measures to avoid the necessity of weighing and 
measuring for himself; but he can scarcely avoid 
the necessity of inspecting the commodity in order 
to determine its quality. In some cases, the 
determination of its quality is easier than that of 
its quantity, but in other cases it is not. In all cases 
where quality can be standardized, there is 
economy of effort. So far as buyers can be saved 
the trouble of inspection, so far will they be 
enabled to economize the time and effort involved 
in making purchases, and so far, also, will the 
salability of commodities be increased. Whether 
this will reduce the cost of getting the 
standardized commodities from producers to 
consumers, or merely enable the consumers to use 
their time more advantageously to themselves, 
may be open to question; but the ultimate 
economic effects are much the same in either case. 

"Not the least among the advantages of a 
minute division of labor is the fact that each 
individual can avoid the necessity of being expert 
in many things and therefore has time to become a 
specialis t in one thing. One iof the advantages of 
■ the staiiddidUatiuii uf m i modifies is that the 
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burgher 
going 

to market 
and 

selecting 
with 

the eye of a 
connoisse 
ur 
the 

various 
articles need- 
e d by his 
househ 
old; 

but it is 
waste- 
ful of time 
and 

mental ener- 
gy. When he 
or his house- 
keeper is 
able 

to order by 
telephone, 
without 
any 
insp ecti 
on 

whatever, 
and 

still get what 
he 

wants, 
more time is 
left for other 
things. 

"This will 
help to explain 
2 very distinct 

tendencies in present-day retail marketing 
methods. The first is to put more and more 
articles up into standardized packages. The 
second is to place more and more dependence 
upon the retailer, who, in many cases, is 
coming to regard his customers as clients to 
whom he is bound to give his own expert ser- 
vice. Both tendencies are designed to save 
the consumer the trouble of becoming an ex- 
pert buyer. Neither tendency has, as yet, re- 
duced the cost of getting products from pro- 
ducer to consumer. If the consumer utilizes 
the time saved in earning a larger income 
with which to purchase goods, it perhaps does 
him as much good as it would if these tenden- 
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Fig. 78. Winter eggs, milk, etc., have been made possibleby careful and "persistent breeding, feeding 
and management; were farmers to relax their vigilance nature would again take charge. This chart shows 
the relative amounts of milk brought to the University of Wisconsin creamery, and emphasizes the period 
of greatest natural production. (Wis. Bulletin 209.) 



"A good illustration of the effect of stand- 
ardizing a product early in the process of 
getting it from the producer to the consumer is 
found in the marketing of California oranges. 
They are graded and standardized as soon as 
they leave the orchards. All subsequent 
inspection is therefore unnecessary, and the 
cost of getting them to the consumer is reduced 
practically to the physical cost of- haulage and 
handling. This has notably reduced the spread 
between the two prices. Many other 
commodities, such as wheat, cotton, pig iron, 
and coal, are largely sold on grade rather than 
on inspection. In these cases, the government 
has had very little to do with the 
standardization. Two recent acts of Congress, 
however, have brought the government 
definitely into this field as the fixer of standards 
of quality. These are the Cotton Futures Act 
and the Grain Standards Act. Both give the 
Secretary of Agriculture power to establish 
grades and to enforce their use in the regular 
channels of trade. A number of states, also, 
have passed grading laws of various kinds."* 



Financing the Farmer 

In order that the capital of the country should yield its maximum ■ service it 
should distribute itself among the different.fields in proportion to its opportunity for 
profitable use. There is a close am 'ogy between this principle governing the 
distribution of capital and the priiciple which governs the distribution of any other 
commodity that is useful in production. 'Let us take the use of water in irrigation. A 
limited supply of water in an irrigated region 



♦from "Standardization in Marketing/' byT. N. Carver, in Quarterly Journal of Economics, Vol. XXXI, No. 2, February, 1917. 
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will yield a larger total product if it is restricted to such areas as yield the maximum 
crops and, roughly, in proportion to the productivity of the different fields. If, for 
example, one field will yield 50 bushels of wheat to the acre, whereas another will yield 
only 25, and there is not water enough for both, it is much better for the community that 
all the water should go to the 50-bujshel field. |To al ow part of it to go on the 25 -bushel 
land, thereby cutting off the supply of some of the; 50-bushel land, would be a distinct 
waste of this valuable resource. Again, to! allow a fanner who with good land could only 
produce 25 bushels to the acre tjJwvM Matei, and ' thereby deprive some other farmer 
who with land of equal quality ccHKHftce DO bushels to the acre, would involve just 
as great a loss or waste of water. H^K^Bnafa|rtn ^-process it is pretty certain that the 
50-bushel farmer could afford to^^ PWg^ff prm? for the water than the 25-bushel 
farmer; and it would be to the interest of the community that he should do so, just as 
truly as it would be to the interest of the community that the farmer with the 50-bushel 
land should buy the limited supply of water, thus depriving him whose land is capable of 
proc- ducing only 25 bushels to the acre. 

The same law applies to the distribution of capital. It should flow into the different 
fields of enterprise and production according to the degree of productivity found in each 
field. If agriculture is so oversupplied with capital that farmers cannot afford to pay 
more, let us say, than 3 per cent for it, whereas other business men can afford to pay 5 
or 6 per cent, obviously more capital ought to go into other lines of business, and less 
into agriculture. But if farmers can afford to pay 6 or 7 per cent, whereas other lines of 
business can afford to pay only 4 or 5 per cent, it is important that increasing quantities 
should be diverted to agriculture. 

Standard forms of agricultural securities needed. If there were no disturbing 
factors in the laws of the market, capital would tend to distribute itself between the two 
fields of enterprise, agriculture and urban business, in such proportions as would enable 
it to yield approximately equal rates of interest in both fields. But, if there are disturbing 
factors, it may flow in undue proportions into one field instead of distributing itself 
properly between both. There have, undoubtedly, been disturbing factors in our national 
economy which have hindered the flow of capital into agriculture and tended to divert it 
into other lines of business even though at lower rates of interest. One of the most 
important of these has been the lack of standard forms of agricultural security. The 
principle (explained under "The Marketing of Farm Products") of selling on grade 
rather than on inspection, applies just as well to the selling of securities as to the selling 
of material commodities. A security that can be standardized and sold on grade will sell 
much more readily than one which can only be sold on inspection. The ordinary 
industrial securities tend to become standardized and to sell on grade. The result is that 
the inexpert buyer may safely invest his capital in any of them. The form of security 
offered by the agricultural industry in the past has been the farm mortgage. This is 
unstandardized and cannot be sold except on inspection. The inexpert investor or the 
investor who is too busy to take the time to inspect the farm and the title to the land, and 
to investigate other factors affecting the security does not dare to buy a farm mortgage. 
Only those few who are favorably situated for the work of inspection and who have 
some little expertness in it are in a position to buy the form of security which the farmer 
has had to offer. But any one who has managed to save up $100 or so may invest in 
some form of industrial security without much risk. This has seriously hindered the flow 
of capital into agricultural industries. 
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Various private organizations have intervened in order to fill the gap. 
The large company with a good reputation for solvency can put its own ex- 
perts into the field to inspect farms, titles, etc., and to buy farm mortgages. 
When thus inspected and bought, they are excellent security; but they would 
be very poor security for the investor who had neither time nor ability to do 
the inspecting. This company, however, issues its own securities on its own 
reputation, selling them to the general public. These securities possess one 
great advantage over the mortgage, that of salability; and this salability is 
due to the fact that they are sold on grade and reputation rather than on in- 
spection. The inexpert buyer will buy these securities when he would not buy 
individual farm mortgages. 

This, however, has only partially met the difficulty. The Federal Farm 
Loan Act is the first constructive piece of national legislation dealing with the 
problem of properly financing the farmer. The securities of the Farm Land 
Banks, being under the supervision and inspection of the Federal government, 
will sell on gi'ade and reputation rather than on inspection. The general in- 
vesting public may, therefore, buy this form of security with the same confi- 
dence with which it now buys other standardized industrial securities. This, 
in turn, will enable the capital of the country to flow into agriculture with the 
same freedom with which it now flows into other industries. The Farm Land 
Banks, through the organization of local farm loan associations and through 
their own inspectors and appraisers, will become expert buyers of the un- 
standardized mortgages. Thus the farmer's unstandardized security will be 
virtually transformed into a standardized security before it is offered to the 
general public. That is to say, when the Farm Land Bank accumulates a 
certain number of farm mortgages it may issue its own bonds with these mort- 
gages as security and offer these bonds in standardized form to the investing 
public. This will put the farmer on an equal footing with the urban business 
man in the effort to secure capital for his business. 



How to Get and Use Credit 

"There is no magic about credit. It is a 
powerful agency for good in the hands of those 
who know how to use it. So is dynamite. They are 
about equally dangerous in the hands of those 
who do not understand them. Speaking broadly, 
there are probably almost as many farmers in 
this country who are suffering from too much as 
from too little credit. Many a farmer would be 
better off to-day if he had never had a chance, to 
borrow money at all, or go into debt for the 
things which he bought. However, that is no 
reason why those farmers who do know how to 
use credit should not have it. 

"There is no mystery about credit or capital. 
Capital consists of tools and equipment, though 
sometimes we speak of it as though it were the 
money necessary to buy the tools and equipment. 
Capital and land are the factors which call for 
investment by the farmer. Thus the large use of 
capital in farming has come because of the 
invention'of agricultural machinery. When 
farming was done with a few very simple tools, 
most of which were made either by the farmer 
himself or by the local blacksmith, capital did 
not play a 



large part in agriculture. ... It did not take 
much money to buy all the equipment the 
farmer needed or knew how to use. The pur- 
chase of land was the only thing requiring 
much money, and land in this country 
was either free or very cheap. Therefore, 
very little money was required for a start in 
agriculture. At the present time, not only is 
the price of land rising, but the equipment of 
a farm requires more capital because of the 
increased use of improved machinery. 

"Capital is brought into existence in only 
one way — that is, by consuming less than is 
produced. If one'has a dollar, one can spend 
it either for an article of consumption, say 
confectionery, or for an article of production, 
say a spade. He who buys a spade becomes 
a capitalist to the amount of the value of the 
spade — that is, he becomes an owner of tools. 
The process is precisely the same, whether 
the amount in question is a dollar or a million 
dollars. If he does not have the dollar, his 
only chance of getting the spade is either to 
borrow it or borrow the money with which to 
buy it. That is, he must use credit. Again, 
the process is precisely the same, whether the 
amount be a dollar or a million dollars. 
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"There are, therefore, only two^^pys of se- 
curing capital for the equipment of aTarm. One is 
to accumulate it oneself, by consuming less than 
one produces; the other is to borrow it. The 
advantage of borrowing is that one does not have 
to wait so long to get possession of the tools and 
equipment. One can get them at once and make 
them produce the means of paying for themselves. 
Without them, the farmer's production might be 
so low as to make it difficult ever to accumulate 
enough with which to buy them. 

"Shortsighted people, however, who do not 
realize how inexorably the time of payment 
arrives, who do not know how rapidly tools wear 
out and have to be replaced, or who do not keep 
accounts in order that they may tell exactly where 
they stand financially, will do well to avoid 
borrowing. Debts have to be paid with deadly 
certainty, and they who do not have the 
wherewithal when the day of reckoning arrives, 
become bankrupt with equal certainty. 

"On the other hand, there is nothing dis- 
graceful about borrowing for productive purposes. 
The feeling that it is not quite respectable to go 
into debt has grown out of the old habit of 
borrowing to pay living expenses.' That was 
regarded, perhaps rightly, as a sign of 
incompetency. It was then natural that men should 
not like to have their neighbors know that they 
had to borrow money. But to borrow for a 
genuinely productive purpose, for a purpose 
which will bring you in more than enough to pay 
off your debt, principal and interest, is a profitable 
enterprise. It shows business sagacity and courage, 
and is not a thing to be ashamed of. But it cannot 
be too much emphasized that the would-be 
borrower must calculate very carefully and be 
sure that the enterprise is productive before he 
goes into debt. 

"In the payment of a debt it is not the interest, 
but the principal, which gives I the greatest 
trouble, except where interest rates are exorbitant. 
If a man borrows $100 for a year at 7 per cent, he 
has to pay, at the end of the year, $107. If he 
borrows at 5 per cent, he has to pay $105. The 
difference is $2. Now, $2 is not to be despised. 
Good business consists, in large part, in looking 
after just such items as this. Nevertheless, it is only 
a little harder to pay $107 than to pay $105. The 
point is that the principal is the same in either 
case, and it is the principal which gives the 
greatest trouble. 

"The reason it has seemed necessary to 
emphasize this elementary fact is that many 
people seem to imagine that if interest on farm 
loans can be reduced from 7 per cent to 
5per cent, or from 6 per cent to 4 per cent, 
conditions will be made easy for the farmers. It is 
important that interest rates be lowered wherever 
it is economically possible, but it is vastly more 
important that farmers should learn how to pay 
back the principal easily. 



The only way to do this is to use the money 
borrowed in such a way as to put one in pos- 
session of the means of repayment. If the $100 
which a man borrows is spent for fertilizer, which 
adds $125 to the value of his crop, he should not 
find any great difficulty in repaying the loan, both 
principal and interest. If he uses it in such a way 
as to add only $75 to his crop, he will have some 
difficulty in repaying the principal, to say nothing 
of the interest. An unproductive enterprise is not 
a safe basis for borrowing under any conditions. 

"The first and most important rule to be 
observed, therefore, in the use of farm credit is to 
make sure that it is for a productive purpose, that 
is to say, make sure that the purpose for which the 
borrowed money is to be used will produce a return 
greater than needed to pay the debt. Except in 
extreme cases, it is bad policy to borrow in order 
to purchase anything which will not help to pay 
for itself. As a rule, the purchase of these things 
should be postponed until the farmer has 
accumulated the wherewithal out of his own 
earnings. 

"But if he borrows money to buy fertilizer and 
agrees to repay the loan before his crop has been 
harvested and sold, he may have difficulty in 
repaying it. One in such a predicament has three 
possibilities open to him. He may receive money 
from some other source at the time the loan falls 
due; he may get the loan extended or the note 
renewed; or he may be' sold out by his creditor. 
The first is not altogether desirable, because it 
violates an important principle of business 
management, namely, that each part of the 
business shall provide the means of paying its own 
expenses. The second is undesirable, because it 
puts him in the position of requesting a favor of 
his creditor, whereas all business arrangements 
between man and man ought to be so clear and so 
definite that neither shall need to ask special 
favors of the other. The third needs no comment. 

"This brings us to the second rule to be ob- 
served in the use of farm credit. The contract 
should provide for the repayment of the principal 
at the most convenient time; that is, when the 
farmer is most likely to have the means wherewith 
to repay it. 

"The third rule is closely related to the second. 
It has to do with the duration of the loan. If a man 
borrows to buy fertilizer which is to be used up in 
one year, the loan ought not to run for more than 
a year. If he is not able to pay the loan with his 
first crop, he will never be in a position to pay it, 
unless he draws upon some other source for the 
money. This violates the first rule. Again, it should 
not be for a shorter period than the growing 
season of the crop; for that would violate the 
second rule. If he borrows for the purpose of 
buying a twine-binder which will help in the 
harvesting of several grain crops, each crop 
should not onlv pay the an 
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investment which lasts only a few years, may not 
give much trouble and may not require any 
special method of repayment. But a heavy loan, 
for the purchase of land or the making of costly 
and durable improvements, may lay a 
considerable financial strain upon the farmer. 
Any method which will relieve that strain is, 
therefore, important. 

"In order to reduce the strain as much as 
possible, the loan should be for a long period of 
time. In no case, of course, as stated above, 
should the loan outlast the improvement. If the 
borrower v/ants the money to build a silo, and 
the silo will last 10 years, the loan should not be 
for more than 10 years. It is better to err on the 
safe side, if at all, and pay the debt off in less than 
10 years rather than to let it run too long. If the 
silo will not pay for itself in that time, it never 
will. On the other hand, it can scarcely be 
expected to pay for itself in one or two years. 
Unless the borrower has other resources, it would 
be a financial strain if his debt had to be paid so 
SOOn. The length of time the debt is to run should 
have a close relation to the 'productive life of the 
improvement for which the money is borrowed. This 
will do away with the necessity of having the loan 
frequently renewed, and it will free the borrower 
from subjection to an unscrupulous lender who 
might refuse to renew a short- time loan and 
insist on foreclosure. 

"The fourth rule is that provision should be 
made in the long-time loan for the gradual re- 
duction of the principal. There are two well- 
recognized ways of doing this. One is to provide 
in the note that, on any interest date, the 
borrower may, if he so desires, repay a part of the 
principal. As the principal'is gradually reduced, 
the annual interest charge is likewise reduced, 
and by paying the same sum annually, the debt is 
gradually wiped out. Another method is to 
provide in the note itself for a definite rate of 
amortization by fixed annual or semiannual 
payments. Each of these fixed payments not only 
pays the interest, but a small part of the principal 
besides, eventually wiping it out completely. 
Farmers are strongly advised, in all long-time 
loans, to insist on one or the other of these 
methods of repayment. It may be necessary to 
organize and work together in order to secure 
these and other favorable terms. 

"The fifth rule is that as low interest rates as 
possible should be secured. While this is obvious 
enough, it is apparently not quite clear to a good 
many farmers just how to secure low interest 
rates. Interest rates, like prices in general, 
depend upon the law of supply and demand. 
When there is more loanable capital in a 
community than is wanted by the borrowers of 
that community, the rate of interest is low and 
the borrowers can dictate terms. When there is 
less loanable 



capital than is wanted by borrowers, interest is 
high and the lenders dictate terms. Obviously, 
therefore, it is to the interest of the borrowers to 
increase the number of lenders, or, at least, to 
increase the amount of loanable capital in their 
community. The v/ay to increase the supply of 
loanable capital is not to denounce lenders and 
hold them up to public hatred. That is like 
throwing clubs at chickens, to cure them of 
shyness and make them come when they are 
called. The right way is just the opposite of that; it 
is to make the neighborhood attractive to lenders, 
so that they will be anxious to come. Then the 
borrowers will be able to secure favorable terms. 
So long as lenders are hated, so long as borrowers 
habitually try to beat the lenders and force them 
to resort to legal proceedings to collect, just so 
long will the right kind of lenders avoid such a 
community, interest rates will be high, terms 
unfavorable, and foreclosures frequent. The only 
kind of lenders who will go to such a community 
are the loan sharks, who go in for the purpose of 
taking advantage of high interest rates and who 
watch for chances to foreclose mortgages. 

"The point to remember is that the farmers 
have it within their power, to a large extent, to 
remedy these conditions themselves, though it 
may take some careful planning and hard work. 
In the first place, they must disabuse their minds 
of the notion that tangible property, such as land, 
furnishes the best security in the world. The 
business ability and character of the borrower are 
of even greater importance in such transactions 
than the value of the land he may own. Where 
farmers are known to be capable of paying their 
debts, and willing to do so promptly and without 
legal proceedings, there credit conditions are 
good, because the right kind of lenders are 
attracted. Lenders of the right kind do not like to 
foreclose mortgages or resort to any form of legal 
procedure. They will avoid any neighborhood 
where such things occur frequently, leaving it to 
others less considerate. The right kind of money 
lender merely wants his principal back, together 
with the stipulated rate of interest. Where these 
are assured to him without the vexation of legal 
procedure, he will go. 

"It must be admitted, however, that one farmer 
can do very little, when working alone, to give his 
neighborhood a better financial reputation, or to 
attract the right kind of lenders. This is a problem 
which must be worked out by the whole 
community, or, at least, by a considerable group 
of men. If ten men cannot be found in a 
community who have confidence in one another, 
how can they hope to find lenders from the 
outside who will have confidence enough in that 
community to risk lending money there?"* 



* From "How to Use Farm Credit," by T. N. carver, in Farmers' 
Bulletin 593, June 3, 1914. 
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Choicely Bred Guernsey Cattle Always For Sale. 

Dr. O. N. Johnson. Secy. & Treat.. Appleton. Wtc. 
CARLOAD LOTS A SPECIALITY. 



Fig. 79. Community breeding and advertising make for better farms, better/ farmers, better livestock and better business 



CHAPTER 9 

The Neighborhood as a Business Asset 

By William L. Nelson,/af7ner, agricultural writer and U. S. Congressman from Missouri; formerly of the 
Extension Department of the College of Agriculture of the University of Missouri. For 10 years Assistant 
Secretary of the Missouri State Board of Agriculture; author of the first farm name registration law; 
contributor to the "Breeder's Gazette" and other farm journals; and, throughout his life, a practical, successful 
farmer and a friend, -confidant and helper of other farmers. Born and reared on a farm in one of the richest 
sections of one of our greatest farm states, he has traveled and observed conditions over much of the country, 
especially those conditions that constitute and influence the social life of farm communities. The men and 
women and children that live on farms are no less human than those who live in cities; they form a part — and a 
big, important part — of society; and their social development must be sound and well-balanced if the 
foundations of the nation's prosperity are to stand unshaken. The life of the rural community, and its 
organization in the neighborhood, is a tremendous but all too often overlooked factor in the success or failure 
of the individual farms that make it up. Mr. Nelson writes of a fundamental factor in the business of farming; 
and from long experience and close observation, he knows whereof he writes. — Editor, j 



THE neighbor is the "near-dweller." In the long ago, when our language 
was taking form, the "bour" section of the double word, as "neighbour" 
(now spelt without the u), meant "farmer" or "rustic." It was then that 
people settled near together for mutual protection and benefits. Thus they 
became near dwellers or neighbors. 

The early neighborhood. The custom of forming agricultural villages or 
neighborhoods was first known in Asia and Europe, and was brought to America by the 
first white settlers who came to make their homes in the new land. The causes that led to 
the founding and growth of neighborhoods were much the same in both hfTnispheres. In 
the Old World there was, for a long time, need of protection rom bands of robbers, just 
as the first settlers in America found it necessa / to build their homes close together, 
perhaps around a stockade or fort, as prv A ection from the Indians. In some sections, wild 
animals, also, endangered the lives of settlers whose homes were far apart. 

There were additional reasons why, in those early days, neighborhoods were 
formed. The lone settler could not enjoy the privileges and advantages of church and 
school. With all the people cooperating, however, the neighborhood might have its 
preacher or priest, together with its physician to look af 
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ter the ills of the body. There were, also, advantages which came of neighborhood 
barter and trade. So, even in that early day, the neighborhood became of considerable 
importance as a business asset^. 

The new neighborhood. "fi»^ijB|ncighborhood is not limited to such narrow 
boundaries as was the neiiihboW^^^M' the past. This is due largely to improved 
methods of getting about by l^^^^fflf| er ^ to tne building of better highways, and to 
the use of the automobile. Thl^^^^^Pcentury "day's journey" differs greatly from 
that of Biblical times. 

These differences, though, are not greater than the changes in the neighborhood 
itself. Where, in the olden times, only near neighbors traded with one another, trade is 
now earned on between widely separated neighborhoods, and between distant states 
and countries. Hence it is the world demand, rather than the neighborhood supply, that 
fixes prices. 



No man lives unto himself. The farmer whose 
home may be in some out-of-the-way 
neighborhood is interested in the wool clip of 
Australia, the beef supply of Argentina, and the 
wheat crop of Russia. The people of those 
countries buy and sell in the same markets that 
he does. Consequently, he needs to know 
something of them and of their crops. Working 
alone, it would not be possible for him to get 
much information, but, through community 
effort and the joining of neighborhood forces 
with still larger organizations, he gets market 
reports telling him just what he wants to know 
about crops, yields, and prices. Such things 
multiplied many times over prove how important 
is the neighborhood. 

What makes a good neighborhood? How often 
do we hear said of one community, "That is a 
good neighborhood," while of another the 
comment is made, "I would not care for that 
neighborhood." What, then, are the things that 
make us prefer one neighborhood to another? 
What are some of the ways in which 
neighborhoods differ? If about to choose a 
location for a farm home, what are some of the 
things for which we should look? In other words, 
what is in one neighborhood that adds to the 
value of property by making people want it, and 
what is it in another neighborhood that produces 
just the opposite effect? 

Remembering that no country produces a 
better crop than its inhabitants, we, first of all, 
turn our attention to the people. Taking for 
granted that we, ourselves, are progressive, law- 
abiding, and generally desirable citizens, we may 
ask, "Are they our land of folks?" Are their ideas 
and ideals, their moral standards, their customs 
and manners somewhat like those we have chosen 
for ourselves? These are not the things that are 
usually spoken of by the real-estate agent or 
promoter; but, especially to the man with a 
family, they are of more importance than soil 
fertility or markets. Land and buildings do not 
make a neighborhood any more than brick and 
mortar niake a home. So, in try 



ing to find out about the neighborhood, we ask 
about other things. Are the standards of the 
people right? What of Sunday observance, of 
respect for law, of temperance and frugality, and 
of patriotism? The answers to these questions may 
help us to decide whether or not the neighborhood 
is one in which we would care to five. Nobody 
wishes to settle in a community where feuds and 
fusses are common or where serious factions exist 
among the farmers. In brief, nobody wants to buy 
a lawsuit with his land. 

Because all of us are more or less influenced by 
the people among whom we live, we are interested 
in the ideals of the neighborhood. Are they high 
or low? If the people believe in high ideals, in the 
right, do they stop with just believing or are they 
walling to fight for the right? These are proper 
questions, for long-established neighborhood 
customs and viewpoints are hard to change, at 
best. 

Is the neighborhood one of home owners or is it 
one of city landlords and of renters whose leases 
run only from year to year? 




Fig. 80. By competition at fairs and rural meetings, 
neighborhoods develop increased ability to progress, as well as 
greater friendship and unity of purpose. 



THE NEIGHBORHOOD AS 
ASSET 




Fig. 81. The telephone, the automobile, the rural free delivery 
— everything that keeps one family in touch with another, helps 
along the spirit of neighborliness. 



This is an important matter. In a neighborhood 
where most of the people own their own homes, a 
larger proportion are apt to be willing to 
contribute of their means toward the public good. 
This is because there is a prospect that they will be 
able to share in these things for a longer time. 
Again, men who live in the same place for a term 
of years are likely to be more able to help 
neighborhood upbuilding than are those who are 
always on the move. 
What of the standards that the community 
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has set us as regards success? Is wealth, as 
represented in land and bank stock, the only 
standard by which men are measured? Are there 
signs of thrift and industry, or do the looks of 
things indicate lack of enterprise on the part of the 
people? 

The general appearance of farms and farm- 
steads in any community is a pretty true index to 
the lives of the people. It is also true that 
appearances have much to do with the actual 
values, as measured in dollars and cents. The well- 
improved, carefully kept- farm loses in value when 
surrounded by other farms where the fences are 
poor, the fence- rows weed-grown, the 
outbuildings old, and the farmhouses in need of 
paint. 

In our best communities, in the neighborhoods 
that are real business assets, there has come about 
a big change on the part of the farmer. He is no 
longer willing to have, his barn roof converted 
into a glaring billboard, or the sides of his 
buildings plastered with circus posters. He objects 
to. having his fences or gates, or even the fine old 
trees in front of the farm, turned into free 
advertising agencies. 



Profit Through Neighborhood Work 

Wherever there is a neighborhood of named farms there is a community of 
thrifty farmers. There carelessness is giving place to care. There the people 
take pride in their business. 

The farm name. How much better that the farm be named, and that its 
name be plainly and neatly displayed on mail box or front gate, than that 
the bam roof be covered with box-car letters advertising 
soap, tobacco, or other commodities for sale in the city. 
Somehow, when one sees a neighborhood in which the roofs 
of many barns are so painted, he comes to the conclusion 
that the farmers of that community are either too poor to 
paint their own buildings or that they are lacking in pride. 
If they must thus advertise, the commodities should be at 
least such as are produced on the farms of the neighbor- 
hood, rather than products offered for sale in the city Is fig. 82. a good farm 
there profit in a farm name? Yes. First of all as a trade fild A ofpltabie A nt A iwf 1 1' 
mark; the consumer, when he finds the goods satisfactory, 
looks to see where the product came from and by whom it was packed. The 
next time he comes to buy, he looks for the name of the farm and of the com- 
munity from which the product came. 

Agriculturual and horticultural displays made under the farm names, joined with the 
neighborhood name, constitute a valuable and attractive method of advertising. If, for 
instance, a farmer is working to build up a trade in country hams, somewhere on each 
ham, or on the package in which it is delivered, the farm name should be printed or 
stenciled. The country woman who has a few select city customers for butter can well 
afford to wrap each pound in oiled paper upon which is printed the farm name, together 
with _ the neighborhood name. The best country produce easily commands a premium 
which it is 110 trouble for the producer to get, if only he will make the consumer familiar 
with the name of the factory — that is, the farm and its location. 
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PIG. 83. The farm entrance — bearing the farm name — should 
be simple, dignified and in keeping with the place and its 
surroundings. The name of this farm would look better on a post 
than nailed to the tree. 



Neighborhood names. What has been 
said as to farm names applies also to neigh- 
borhood names. It is worth while for a 
neighborhood to build a reputation for the 
quality of its products, whatever these may 
be, and to dispose of them under the com- 
munity name. Some communities have cap- 
italized the neighborhood name to such an 
extent that in cross-country travel we some- 
times find it prominently displayed on 
the highway. In one instance stone mark- 
ers have been erected on the main traveled 
road and at points generally accepted as the 
boundaries of the neighborhood. Another 
community has erected near its central point 
and over a well-kept highway, a large arch, 
featuring the neighborhood name. Where 
there is a neighborhood house or community 
hall — and happily these are becoming more 
common — there is no better site for giving 
prominence to the neighborhood name. 

Great wealth is not necessary in the build- 
ing of an attractive, inviting neighborhood. 
The big thing is for folks in the neighbor- 
hood to get together and work out their own 
problems. They must also understand that 
much depends upon each farmer working on 
his own farm and in 



ways. For instance, each buggy or automobile 
that goes to the city several miles distant bears 
a pennant showing the neighborhood name. 
Local pride, as seen in well-kept farm homes, 
has largely been responsible for a big advance 
in land values during the last 10 years. It 
should be borne in mind, however, that one 
farmer alone could have accomplished but 
little in such a movement. Big things are 
possible only where the members of the 
neighborhood join forces, where the people 
get together and work together. 

A farm clean-up day. There is a close con- 
nection between community pride and clean- 
liness. This fact may cause a neighborhood 
to set aside a farm clean-up day. Once es- 
tablished, such a day becomes the centre of a 
community campaign for cleanliness. 

On farm clean-up day, each farm in the 
neighborhood should be "combed and brush- 
ed*" so to speak. The breeding places of flies 
should be destroyed and filth and refuse of all 
kinds removed, for flies and filth are the fore- 
runners of fever. It will do but little good to 
"swat the fly," if the breeding places are left 
undisturbed; or to destroy a few mosquitoes 
and leave undrained the stagnant pool behind 
the barn. And these campaigns for health 
and cleanliness, if they are to do the most 
good, must be community movements. The 
mansion may be ever so sanitary, but it vail 
help but little if in the tenant house or the 
home of a near neighbor dirt and filth are 
spreading diseases, or if the food and water 
supply of the neighborhood is such as to en- 
danger health. 

Cooperative buying and selling. As a sell- 
ing unit, the neighborhood has many ad- 
vantages over the individual farm. Princi- 
pal among these is the possibility^^ a JLarger 
volume of business. The JgWn im a^^age 
size is naturally limited iflf=illss=SHE^Hff^'or 
this reason, it is not pro 
on a big scale. On the otll 
farmers of an entire neii 
gether in the production 
mon product, it is pos- 



his own way. The 
farmer who feels a real 
pride in his place is a 
community asset, and 
aids in making his 
neighborhood a desir- 
able place in which to 
live. 

Community pride. 
In a certain commun- 
ity in a western state, 
the people have, for a 
number of years, been 
working to make their 
neighborhood better 
and more beautiful. 
Everybody is proud 
of the neighborhood. 
This is shown in many 




:Boost your neighbor, boost your friend; 

Boost the church that you attend; 

Boost the farm on which you're dwelling; 

Boost the goods that you are selling; Boost 

the people around about you; They can 

get along without you; 

But success will quicker find them, 

If they know you are behind them; 

Boost for every forward movement; Boost 

for every new improvement; 

Boost the stranger and the neighbor; 

Boost the man for whom you labor; 

Cease to be a chronic knocker; 

Cease to be a progress-blocker; 

If you'd make your township better, Boost 

it to the final letter. 

Stop your knocking! Boost!" 



sibfey* 
volunle 'so r that adver- 
tising in a rather large 
way will pay. A sav- 
ing can also be made in 
buying crates, boxes, 
barrels, or other ma- 
terial. Such neighbor- 
hood cooperation gen- 
erally means the for- 
mation of an associa- 
tion, especially if the 
product is a perishable 
one,- such as fruit, 
berries, or truck. This 
association, under 
proper management, 
guarantees the quality 
and grade of the goods. 
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makes possible and profitable the production 
and sale of purebred seed and registered live- 
stock. One farmer cannot successfully grow 
a certain variety of corn if his near neighbor 
is growing another kind; for the result will be 
a mixture not fit for seed, but valuable only 
as a commercial product. 

It was once a common belief on the part of 
many beginners in livestock breeding that it 
would be to their advantage to take up some 
breed of stock not before found on the farms 
of the neighborhood. This idea was a mis- 
taken one. Community, or neighborhood 
breeding is best; for, in this, those interested 
in the same breed of stock , work together 
rather than against one another. For in- 
stance, where the neighborhood is small, the 
farmers may profitably join in buying a sire 
of such worth and merit as an individual 
farmer or breeder could not afford to buy. 
In a larger neighborhood, the exchange of sires 
of known worth may provie a big advantage. 
In the sale of surplus stock, the breeder 
who is located in a neighborhood where good 
animals are to be had in large numbers finds 
it much easier to make sales. Buyers are at- 
tracted to such a community. The farmer or 



Fig. 84. Every neighborhood should have its meeting place. Many 
halls, such as this one in Burke township, Wisconsin, built originally 
for political or religious purposes, now unused, could be rededicated 
to such service. 

breeder who is in the market for but one animal, 
goes there knowing that he can find what he vants 
without loss of time and money in looking over 
herds that are widely scattered. If, perchance, he 
should pay a little more for an animal of much 
better quality — and community breeding generally 
means better breed- ing A he has the satisfaction of 
knowing that he has invested his money in a good, 
registered animal rather than in railroad tickets and 
hotel bills. As to sales, however, the greatest 
advantage, perhaps, lies in the possibility of 
attracting the big buyer, the carlot purchaser, who 
from time to time will visit the neighborhood and 
buy practically all the surplus stock of the quality 
that he can use in filling his orders. 

Thus,, measured by the commercial standard 
alone, the neighborhood has a decided advantage 
as a business asset. There are other and, perhaps, 
greater advantages. 



Other Neighborhood Advantages 

Good schools. A good neighborhood means good schools. For want of 
schools, for proper educational advantages for the children, men and women 

have often been slow to push out into 
new lands. Denied good schools for 
their children, fathers and mothers 
have left desirable country homes and 
moved to towns or cities, thus making 
the country poorer, often without mak- 
ing their own lives as rich and useful as 
they would have been in the country. 

One of the first questions asked by the 
thoughtful man about to purchase a home m 
a rural community or neighborhood is, 
"What kind of schools has it?" Well may 
such a question be asked. What of the teach- 
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Fig. 8G. Such a school as this bespeaks a poor community, whereas 



for sane and real lives on the part of his pupils? 
Does he appreciate and praise the open country, or 
is he, day after day, shaping the lives of his pupils 
for careers in the city? Does he point out the 
opportunities in the country, or does he see in the 
growing things about him, in the animals of forest 
and field, nothing of interest, and in the country 
nothing worth while? Is the schoolhouse a plain, 
unpainted structure of "box-car" architecture? Or 
is this more-than-half-the-year home of the boys 
and girls of the community an attractive building, 
clean, comfortable, and inviting? What of the 
grounds? Is the playground weed-grown or 
covered with brush and refuse, or are there 
beautiful shade trees and shrubbery and inviting 
green grass, with room for the children to play? 
All these are vital neighborhood questions. They 
deal directly with the community's best crop — its 
children. In the schoolhouse and its surroundings 
we learn of the estimate which the neighborhood 
places upon itself. . Always, too, we must 
remember that good schools do not come by 
accident, but represent the results of the best 
neighborhood sentiment put into action. 

As communities progress, as better roads 
come_, we find a growing demand for the rural 
high school and the consolidated district school. 
These are distinct neighborhood enterprises. They 
add to the value of farms, and stop one of the 
greatest sources of waste and expense, namely, 
that of sending country boys and girls to town for 
their education. The first expense in such a move, 
that of board and tuition, while heavy, is but a 
small one. The real expense comes in the loss of 
the boy and girl from the home community. 

The church. Standing in close relationship with 
the country school is the country church. 
Practically all that has been said of the school in 
connection with the rural community is equally 
true of the country church. There are those who 
mourn the passing of the old- time church which 
was strong in creed, and which made for strong 
manhood and noble womanhood, but which gave 
little thought to community life as a whole. That 
church, which so ably served its people in its day 
and age — a day and age which are of the past — is 
perhaps not prospering as it once did. But in its 
place there is being developed a new church, in 
which there is not less of Christian 



spirit, but more of community interests. The 
people of such a church are no longer satisfied with 
a mere preacher, but want a resident pastor. This 
pastor, while none the less consecrated than were 
the pastors of other days, will be in closer touch 
with the people whom he serves. Naturally, this new 
rural church, with its larger vision and more com- 
plete service, will become the centre of community 
activities. A description of one such church is the 
story of many. 

In a prosperous agricultural community in one 
of the leading corn-belt states is Harmony Church. 
This church serves the entire neighborhood. It is 
the centre of the life of all the community. The 
people of the congregation contribute liberally to 
every worthy cause. The church has a part in the 
important every-day life of the community. The 
pastor is more than a preacher; he is the com- 
munity leader. The church has its young people's 
societies, its glee club, its orchestra, its baseball 
club, and even its trap-shooting contests — the 
latter using "clay pigeons," not live birds. Once 
each year there is held a great community home- 
coming, which has grown in numbers until as 
many as 3,000 people have gathered on the 
grounds at one time. Under the direction and 
leadership of the pastor, who, as has been said, is 
more than a preacher, the community has 
prospered as never before. Farms have been built 
up, residences and buildings have been improved, 
the entire community has become inviting in ap- 
pearance, land values have greatly increased, and 
community breeding of livestock -is being 
successfully carried on. Everywhere there are 
unmistakable signs of thrift and progress. In brief, 
this community is contributing to practically every 
cause except the courts. Not in five years has one 
of the citizens of this neighborhood been engaged 
in a lawsuit. The township is to-day without a local 
law-enforcing officer; it needs none. Incidentally, 
it may be said that the roads of this community are 
the best in the county. 

One of the more recent projects of the Harmony 
community is the organization of the Harmony 
Shorthorn Breeders' Association. The 26 members 
of the organization — and to be eligible to 
membership in this special effort, one is required 
to live within 5 miles of 




Fig. 87. _ A neat, roomy, well-kept school does more for its pupils, 
and also for its neghborhood 
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the church — have acquired 100 registered 
Shorthorns and 200 high-grade cows. Twelve 
registered bulls have been placed in service, 
although, as a matter of convenience, they are 
owned privately by a group of individuals within 
the circle. 

This Shorthorn circle, which is but one of various 
interests which the community is encouraging, is a 
logical plan for the improvement of the cattle stock 
in the community. By this method prospective 
buyers are more readily attracted because they have 
larger numbers of one breed from which to make 
selections. The advertising and other expenses can 
be held to the minimum and at the same time the 
best of results can be assured. 

This little church community is, therefore, even 
in this one respect, undertaking a very important 
and useful work. In too many communities do we 
find the stock representing a half dozen or more 
different breeds, the result being that cooperation is 
almost eliminated; the individual breeders must 
fight their own battles and, with only a few head of 
salable stock, they are at a disadvantage as regards 
attracting buyers. There is now a growing 
inclination to adopt one breed in a community and 
to adhere to that breed; the results are distinctly 
gratifying. 

Roads. There is a close connection between good 
roads and agriculture. Without good roads the best 
work of school, church, or commercial body is not 
possible. We may build modern homes on the finest 
of farms; but, if to live in them means to be cut off 
from the world, even for a few months during the 
winter and early spring seasons, men and women 
will still turn to the crowded city. In the best 
country communities, the conclusion has been 
reached that good roads, good sense, and good 
business go together. While roads cost money, they 
make money. They may, for a little while, put a 
burden on the farmer's pocketbook, but they put a 
lasting value on his land. What is of greater 
importance, they create a healthy social life, and, by 
linking together the farm, the church, and the 
school, make for educational and religious uplift. In 
the building of roads the greatest good comes 





Fig. 89. Whereas a good road is very likely to be bordered by 
good farms whose owners take pride in their surroundings. 



through community or neighborhood effort. Good 
roads are likewise one of the greatest assets that 
any community can possess. They are more than 
connecting links between farms. They are the 
arteries through which flows the red lifeblood of 
the country, without which no town can long keep 
alive. Thus do good roads, connecting the country 
community and the nearby city, become of value to 
both the urban and the rural people. 

Nothing, perhaps, could possibly add more to the 
attractiveness of life in the open country or subtract 
more from the common objections urged against it, 
than good roads. The community that is without 
good roads is without rural free delivery mail 
service, one of the greatest agencies in the 
betterment of farm life. The good road brings with 
it a feeling of comfort and safety. Should sudden 
sickness or an accident make it necessary to call a 
physician, the value of a good road leading to the 
farm home could not be meas- ured in dollars. 

The profitable marketing of crops demands good 
roads. The manufacturer seeking a location takes 
note of the railroads and other means of 
transportation. Because every farm is a factory and 
because most of the products of the farm must be 
moved to the consuming centres, the wise farmer 
thinks, first of all, of the wagon roads. The average 
cost of hauling farm products in the United States 
has been figured at 23 cents per ton mile, while on 
improved roads the cost is but 10 or 11 cents. With 
an average haul of 9 miles, and with a ton load, the 
actual saving on every trip over a good road is 
more than $2. The neighborhood that is connected 
with the market or shipping point by good roads 
has a big advantage over the one where the farmers 
have long mud hauls, or where loads must be 
drawn over steep hills. Neighborhood A action, 
which alone makes good roads possible, represents 
practical benefits which may be measured in terms 
of dollars and cents. 

Until communities have been developed, until 
neighborhoods have taken form, there can be no 
road building of a permanent character. The early 
settler traveled the trails, the pioneer put up with 
paths; but the farm 



Fig. 88 The roads are both the measure and the result of 
neighborhood spirit. Poor roads and poor homes go together — 
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PIG. 90. Good roads have a real cash value. Here the difference is as one bale to twelve. They have an equally striking and important effect on 

the moral and mental characters of the people who use them 



er in the prosperous, progressive country 

neighborhood demands real roads. 

The care of roads is largely a community 
undertaking. One form that road activity has taken 
is that of road dragging. In many rural 
neighborhoods, road-dragging clubs have been 
formed, and the entire road mileage is dragged 
after each heavy rain. Even in the absence of hard- 
surfaced highways, this makes possible the all-the- 
year-round road. 

Other neighborhood movements. The 
neighborhood fair, picnic, and pageant are among 
the best of community activities. First of all, they 
get the people together, get them to working 
together, talking together, and thinking together. 
The result is cooperation not only in one particular 
project, but in many others in which the 
neighborhood is interested. The country 
community needs to be cemented. The people of 
the farms need to be brought closer together, so 
that they will the better know and understand each 
other. It is the half acquaintance, like the half truth, 
that hurts. A lack of understanding may breed 
suspicion. A good motto that has been suggested is, 
"Get acquainted with the other fellow; you might 
like him." Getting acquainted, then, means a 
strengthening 



of the community and makes possible real team 
work. 

Fairs and other neighborhood activities. A fair, if 
it be clean, high-class, and of educational value, is 
a strong incentive toward agricultural betterment 
and community upbuilding. The neighborhood fair 
doss more than call attention to the resources of 
the community. It develops united, work and 
leadership. One reason why more communities do 
not develop leaders is, that they have no work 
demanding leadership. 

Many _ country towns and villages have joined 
with the local community or neighborhood in 
conducting local agricultural fairs, and in this work 
the people of the farm and of the town have been 
brought into closer relationship. Neighborhoods 
growing special crops frequently hold feature fairs 
or picnics. These may take the form of local fruit 
exhibits, grain shows, "melon days," or 
"strawberry days." Such activities not only draw 
the people together, but are valuable advertising 
for the leading product of the com- munity. Much 
along the same line,'but distinctly educational in 
character, is the farmer's institute or agricultural 
short course, open to every neighborhood of 
progressive farmers. 



Strength in cooperation. (See Chapter 6.) There is need of cooperation among 
farmers, and it is the development of the neighborhood spirit that makes possible this 
joining together of forces. Many men working together can accomplish a task that 
would be impossible for one man. "In union there is strength." The truth brought out in 
the old story of the bundle of sticks has not changed. 

One farmer alone cannot successfully combat insect pests. No one fanner can rid 
the neighborhood of chinch bugs. It is practically useless for one farmer to put off 
wheat sowing until danger of the Hessian fly is past, if his neighbor's wheat is sown 
early in the season. Working alone, one man cannot bring about better schools in a 
neighborhood. One man dragging the public highways cannot keep the roads of a 
community in good condition. One man cannot make a partnership fence good by 
keeping up his honest half, if his neighbor fails. Good, strong rural churches require the 
support of more than one man or one family. One man who wants and is willing to pay 
for his share in a telephone line, cannot bring such an improvement to the community. 
There must be joint work on the part of the neighborhood before the poles can be set 
and the wires strung; the value of the plant increases according to the number of people 
it reaches. This same principle holds good in 
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many other phases of farm life. _ Insect pests and fungous diseases of the^ or- 
chard will never be done away with except by community work. 

In many parts of the country wolves prove a serious hindrance in sheep 
raising. This is due largely to the fact that pastures and open fields are brush- 
grown, thus affording protection for the wolves. For one man to clear the brush 
thickets will avail but little, but where all the farmers in the community join 
in a general clean-up, the wolves can be driven out. 

Hog cholera annually causes a loss amounting to millions of dollars. One 
farmer may strictly observe the law as to the disposal of carcasses of dead 
hogs, and may use the best of sanitary measures, but no one farmer alone can 
conquer hog cholera. There is need of community cooperation. If the neigh- 
bor over the fence allows his hogs that have died of cholera to remain where 
they died, instead of burning the carcasses, the entire neighborhood is ex- 
posed. 

As a result of the neighborhood spirit, we have cooperation in labor. Nor 
is this new. In the olden times there were barn-raisings, woodchoppings and 
other forms of agricultural activity. Men now join forces in harvesting and 
threshing, in filling silos, in putting up ice, and in much other work. We have 
beef clubs, ice clubs, lamb clubs, and similar organizations. Few communities 
are without their farmer-owned telephone lines. The value of farmers' mutual 
insurance has long been demonstrated. 

One modern form that cooperation is taking is the purchase of heavy ma- 
chinery, or of machinery that is but comparatively little used on the average 
farm. Farmers of a neighborhood now join in the purchase of a tractor, a 
stone crusher for grinding raw limestone, or a lime spreader. Cowpea hullers, 
threshing machines, and hay balers are frequently community- or company- 
owned, especially in districts where farms are not large. Such purchases usu- 
ally result in considerable saving by the farmers and indicate good business. 

City and country working together. Good business methods add to the 
value of every country community and especially so as regards the relation- 
ship existing between the town and its near-by trade territory. The town that 
is surrounded by farmers who are barely maldng a living will have in it mer- 
chants who are doing little or no better. So the town becomes vitally interest- 
ed in the kind of agriculture that is being carried on in the 
country. The farmer who makes no money has no money 
to spend. It is, then, to the interest of the town to aid in 
the cause of a better and more profitable agriculture. 
Every farm should be looked upon as a factory, for such 

it is. It is worth while for the 
town to interest itself in the output of 
these factories, and to aid in the profit- 
able sale of the surplus product. Loss 
on any farm in the rural community 
represents, to some extent at least, a 
loss to the near-by trading point. 

So, the development of the rural 
community and the saving of the re- 
sources of the farm are questions of in- 
terest to city as well as to country. In 
making prosperous the farm, it is not 
enough that the farmer add to his bank 

Fig. 91. Harmony Church (see p. 132), a center of re- aCCOUnt in the City. He HlllSt alSO, if ligious activitv-around 
which a community has built a .. „nmTYnlTl :f„ 4-n nnrii-ir>na nrncnor real neighborhood spirit of service and success. tlte 
Community IS LO COUtlHUG prosper 
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ous, add to that bank account which is represented in the increased fertility of his own 
farm. A neighborhood of soil robbers is not valuable as a business asset; commerce 
cannot long depend upon it. On the other hand, where progressive farmers join forces 
in business and in community upbuilding and betterment, the neighborhood becomes a 
source of great strength. 

Through community or neighborhood effort, farmers are able to secure much that 
they want and need, and to make the neighborhood approximate what they would have 
it. Thus do they make it a real business asset. 



What One Neighborhood Did 

By Mrs. Grover Peyton, of Paris, Mo., vjho has seen, from a real country woman 's voint of view, what one 
farm community has done, and what others can do. 



One spring a family from Illinois moved into our 
neighborhood. The neighbors were slow about 
going to see them; in fact they were always slow 
about going to see newcomers. During the summer 
a daughter of this family returned from school and, 
soon after meeting many of the people, saw the 
need of something to bring them together more 
often. Then, too, she said she wanted to study agri- 
culture, so she thought out a plan. She invited all 
the neighbors to come to her home on a Saturday 
night in September, when, after an enjoyable 
gathering we talked it over and decided to make a 
regular Saturday night affair of it and to call it a 
class .for the study of agriculture. Thus was bom 
the North Side Agricultural Class of Paris, Monroe 
County, Missouri. 

At first our meetings were very informal, our 
programs consisting mainly of talks by one 
member, an agricultural college graduate. 
Whenever he was absent the program was lacking, 
and we soon saw that we must be organized and 
give each member a part in the work; therefore, a 
better organization was perfected. 

The meetings were held in our new neighbor's 
big, roomy kitchen. It was soon proved that there is 
^H,feel at ease and enjoy the 
5y gathering in the kitchen, 
"of agricultural subjects as 
For instance, in the fall 
is and lengthy discussions on 
Sing the preparation of the soil, 




tinued to give) excellent opportunities for talks and 
the exchange of ideas regarding fertilizer and farm 
machinery; many of our evenings are spent in the 
discussion of livestock on the farm; and so the 
seasons bring new and ever-interesting ideas. 

One year we decided, on a Saturday night, to 
make a display at our county fair on the following 
Tuesday. The time was short, but we made the 
display and won first premium and our success 
went a long way towards increasing the willingness 
and tendency of all the members to work in unison. 
Such work invariably creates a better feeling of 
friendship among its members. - 

The townspeople have helped by coming to our 
meetings and otherwise manifesting an interest in 
our work. We have had some good talks from our 
town friends on Cooperation, Gardening, 
Marketing Farm Produce,- and Good Roads. Our 
former superintendent of county schools also was a 
great help to us, meeting with us as often as 
possible and loaning us books. One of our 
members has a collection of bugs and worms and is 
well informed as to the life and habits of such 
pests. Another is an expert at caponizing; due 
partly to his work, our neighborhood is now a 
leader in the production of capons which command 
high prices. 

When summer, with its extra outdoor work, 
comes, there is not much time to prepare programs, 
so our summer night meetings are more of a get- 
together-and-talk-it-over kind. The problems which 
have come up during the week are discussed, and 
often a neighbor has a valuable suggestion to offer 
by means of which the next week's work is made 
easier. 

When, as a nation, we have these agricul- 'rural 
clubs, community clubs, or whatever you may 
name them, all over the- country; when we have 
consolidated schools with plenty of room for these 
gatherings; and when we furnish amusement for 
our boys and girls as inviting as that in town; — 
then we will hold them close to the farms and the 
open country, and then we will have more pro- 
gressive farmers. 



A purchase of thirty power sprayers made by a cooperative fruit growers' association that saved the farmers 
who got them more than $1,000. '(U. S. Bureau of Markets) 




Shipping room in the $30,000 packing and storing plant of a Michigan cooperative fruit exchange that began 
when 25 farmer members subscribed $100 apiece. (American Cooperative Journal) 



Cooperation in Farming is Good When Applied to Either Buying or Selling, But Better Still When Developed in Connection 

With Both 
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A forest devastated by fire. Our annual loss through such catastrophes is but one item in our national 
wastefulness — which is so largely unnecessary 




A closer view. Not only is valuable timber destroyed, but also the power of the land to conserve 
water for future needs is greatly lessened 



One of the Chief Functions of Laws is to Protect Those Resources Which the People Themselves Fail to Look Out For. 

(U. S. Forest Service) 
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PART II 

The Farm Home,, Family, and Community 

NO farm is a complete success until it has been made not only a profitable 
business enterprise, but also a healthful, enjoyable place in which to 
live. Judging by the great numbers of boys and girls who every year give up 
farm home surroundings for city life, a good many farms jmust be in this re- 
spect at least, only partially successful. 

There are many possible reasons for this; but all of them can probably be grouped 
under one or another of a relatively small number of conditions. In the first place, the 
boy or girl may simply lack the necessary characteristics of the farmer or farm woman; 
this is a circumstance that in most cases cannot be changed. Secondly, farm work as 
done on the farm m question may be uninteresting, uninviting, unprofitable; a remedy 
for this is the adaptation of modern, scientific methods such as have been discussed in 
the preceding pages and the earlier volumes of this work. Next the farm home may be 
lacking in comforts, conveniences, and such other factors as make possible a normal, 
healthy, productive existence; means for improving such a condition are discussed in 
Volume III as well as chapters that follow. Again, parents or the family as a whole may 
withhold that sympathetic interest and encouragement that is essential to the most 
efficient performance of a task, especially when the performer is a child. The failure to 
provide means for getting an education or to encourage the desire for it constitutes 
another great drawback. And, finally, chere is that large field of outside interests, the life 
and opportunities of the environment, the neighborhood; normal men and women, no 
less than children, must have companionship in both their work and their recreation. 
Consequently the farm that is out of touch with its neighbors, or whose neighbors are 
incapable of stimulating mental growth and development, struggles along under an 
almost insufferable burden. 

The next six chapters deal with the above mentioned factors as they exist, but more 
especially as they can and should be developed. They represent to a large degree the 
domain of the farm woman; but as maximum results can be obtained from the farming 
business only when all the family is concerned, interested and employed, so the farm 
home can reach its highest plane only when all who live within it cooperate both to 
create and to enjoy its blessings. —Editor. 
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CHAPTER 10 



Farm 

WHEN, half a century ago, the pioneers crossed . . . 'the prairies, as of old 
the pilgrims crossed the sea/ the sole possessions of the settler were 
Ms prairie schooner, a team of horses and a dog. The first act of the home- 
steader was to build a hut, a sod house or a dugout. To-day the fruits of his 
toil and his pain are evident on every hand. Not the least conspicuous of 
these fruits are the homes that he and his sons have builded upon the wide 
prairie stretches. Gone are the huts, the sod houses and the dugouts. In their 
places are frequently found thoroughly modern houses, rivaling in luxury and 
comfort the houses of city dwellers. 5' 

This condition, as pictured in the Twentieth Report of the Kansas State Board of 
Agriculture, is typical not only of the great prairie regions, but of the country as a 
whole — wherever man has ventured in subduing the wilderness and establishing 
civilization. Thus among the most enduring and most striking of the farmer's 
achievements must be counted not only his farming but also his h, me building. Not 
every farm home, even to-day, presents such "thoroughly modern" conditions, such 
"luxury and comfort" as are quoted above. But it is not too much to say that every 
farmhouse can, and should, be a real, pleasure-giving, comfort-sharing home, one to be 
proud of, to have affection for, to want always to come back to. In such a home the 
inside and the outside bear equal responsibility for the total effect. A Each can be made 
to attract or to repel, to charm the eye or to torment it, td'soothe the spirit or to keep it 
constantly in an unexplainable state of unrest and distress. This chapter suggests how 
the desired ends — the creation.of beauty and homelikeness — can be attained, simply 
and at low expense by any fanner, anywhere. — Editor. 

THE OUTSIDE OF THE FARMHOUSE 

By Rodman Schaff, a practical New Hampshire farmer, whose farming means not only an attempt to make his 
business successful, but also a determination to make his farm a home, and his farm life a happy life. One ivay to 
bring about these results is to beautify the home surroundings; with growing plants, trees and lawns. Mr, Schaff 
tells you, out of his own experience, hoio to do this effectively and at the same time simply. For directions as-to the 
growing of ornamentals, see Vol. II, Chapter 30. — Editor. 

FinHERE is hardly anything that gives greater satisfaction than living in a _L house 
amid surroundings that are bright and cheerful. Nothing impresses the passer-by more 
favorably than a house which shows that the occupants love it enough to take care of it. 
All the members of every farmer's family owe it to themselves to make the spot they 
live in as beautiful as they can, especially since this may be done at small expense and 
with little trouble. A few well-placed shrubs, vines, trees, and flower beds, with a little 
well-kept lawn, not only add to the actual real estate value of a farm, but also make it a 
more beautiful and cheerful place in which to live 
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The very best way to_ start is to spend half a day clearing up around the outside of 
the house, getting rid of the trash and rubbish that is sure to accumulate A where 
indifference, carelessness and lack of system abide. In fact, this first drive is usually 
half of the battle. The other half comes in planning and planting; and except for a few 
flowers which are started from seed each year, much of the work, once done, is done for 
all time, some for a generation or two, and the rest for a decade at least. 



Make the house the centre. In planning to 
improve and beautify the home surroundings, 
always make the dwelling house the centre, 
including with it any lower, attached buildings such 
as woodsheds, dairies, and outbuildings of one sort 
or another. Big barns, wagon-sheds, etc., if close to 
the home buildings, should be cut off by planting a 
row of quick-growing trees, such as poplars. These 
need not be very close together since they look and 
grow better if 20 or 30 feet apart, than if half that 
distance. The idea is to make a reservation of the 
house and some of the land immediately around it. 
In such planting, curved lines for short distances 
are generally most effective, or straight lines 
ending in slight curves. In planting the house 
grounds, try to have the house look as if it had 
grown up out of the ground, which can be done in 
many ways, depending somewhat on the general 
style of the house itself. 

Use plants to soften the lines of the house. 
Houses with porches along the front or across one 
end are made most attractive by planting vines 
which can be trained to run up the posts and along 
the edge of the roof, so that they will furnish shade 
in the summer. Select those that are hardy in your 
locality, or that need at most only slight protection 
in winter. Rambler roses grow quickly, afford good 
shade, and when in bloom produce an effect of 
beauty and brilliance that it is hard to duplicate or 
excel. A flowering vine is better than one without 
blossoms, because of the pleasing contrast between 
the bloom and the foliage, except in shady 
situations where the flowers are apt to be less 
brilliant than usual. In such places broad-leaved 
vines without flowers do better and produce fully 
as good an effect. 

At each corner of the house, a small group of 2 
or 3 shrubs that will grow about as high as the 
piazza roof, set 4 to 6 feet from the building will 
break the straight line, and in time will probably 
mask the corner entirely. 




Straight lines are seldom found in nature, and we 
are trying to make the house look as though it grew 
up out of the ground. 

If the house is only about 20 feet from the 
ground to the ridge pole, lay out narrow flower 
beds, 2 to 2 feet wide, along the front or side, 
having a sunny exposure. The higher the building, 
the wider the beds should be, but in any case, keep 
them shorter than the full length of that side of the 
house and far enough from it so that the plants at 
the back will be just outside the roof drip, unless 
there is a wide overhanging roof to protect them all. 
Put the tall-growing flowers at the back of the bed 
and those like sweet alyssum, pansies, and other 
bedding plants in the front. In selecting the kinds of 
flowers to use, try to arrange so that there will be 
some in bloom all summer, and enough over so that 
some can be picked to fill vases in the house. Mass- 
es or clumps of one color, or different shades of one 
color, are better than general mixtures of reds, 
blues, and yellows scattered here and there. If you 
select perennials (those which come year after year 
from the same roots, as iris, phlox, larkspur, etc.) or 
biennials (which live 2 years and often seed 
themselves, as foxglove, hollyhocks, clovers, etc.) 
and protect them properly in winter, the expense is 
not great to start with and but little care is required 
after they are started. Nothing decorates the outside 
of a house better than a few bright flowers. 

Houses without piazzas can be treated in much 
the same way, except that the shrubs placed at the 
corners should be higher-growing. If these become 
so tall that most of the foliage is at the top, and a 
good deal of wood growth near the ground is left 
exposed, one or two lower-growing shrubs should 
be set in front, or others of the same kind may be 
used and cut back frequently to keep them broad 
and bushy and supply a mass of foliage from the 
ground up. 

The same general plan can be carried out 




Fig. 92. Vines and shrubbery have, as well as the ability to beautify, a definite, useful purpose: namely, the masking of ugly views. Note how one 
season's growth can hide a bare, unattractive fence and unsightly rubbish heaps 
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Fig. 93. The run-down, cluttered-up, untidy yard not only is 
unpleasant for beholders, but also has a discouraging, demoralizing 
effect on the family that inhabits it. 



with the flower beds some distance from the house 
as has been suggested for those close to it, except 
that it is better to use higher-growing flowers, such 
as hollyhocks, at the back of them. 

Vines on either side of a doorway trained around 
and over it, help to set it off and produce an effect 
of cosiness and hospitality. 

In all selections of plants, shrubs, and flowers, 
keep the colors harmonious in relation to the color 
of your house. That is, do not use too many with 
red blossoms if the house is yellow, nor too many 
with yellow blossoms if the house is red. Violent 
contrasts should always be avoided; or at least the 
contrasting shades should be separated by white 
blooms which look well with any color and make 
an effective showing in any flower bed. 

The pergola. Much can be added to the looks of 
a place with very little trouble and practically no 
expense, by building a simple pergola or arborway 
along one of the paths leading from the house to 
another building, the well, or some definite 
objective point. At the foot of each post, set a vine 
or two of a kind that in time will cover the 
structure. Flowering sorts are to be preferred to 
fruiting vines, such as grapes, which usually make 
unsightly litter, though it is better to raise grapes 
on the pergola than not at all. 

Trees. A few well-placed, shapely trees are 
"necessary about every house, but too many are 
about as bad as none at all, for two reasons. First, 
health depends largely on the presence of sunlight, 
and no trees that keep the sunshine from any part 
of the house the year round, or from any one room 
all day long at any time of the year, should be 
allowed to remain. Second, it is very difficult to 
have a well-grassed lawn if the trees are so numer- 
ous as really to shade it. 

Fruit trees, if given plenty of room and kept free 
of branches within 6 or 8 feet of the ground, make 
very pretty spots of color in both spring and fall, 
and provide an attractive harbor for birds. As far as 
color effect 



goes, red varieties of apples, cherries, plums, etc., 
are to be preferred to yellow or green varieties. 

Many unsightly sheds and outbuildings can be 
covered successfully with either grape vines, 
ornamentai sorts or even dwarf fruit trees if you 
can afford and care to spend the time and give the 
attention required in training, pruning and tying 
them. 

The entrance. If the house is reached by a long 
driveway from the road, a row of trees on either 
side of the drive is very desirable. In setting them 
out allow plenty of room for them to spread at the 
top but choose those kinds that are not apt to throw 
out wide spreading branches at the bottom. It is a 
good idea to start with one or two along the 
highway itself, thus forming an approach to your 
place. If the drive curves and is not lighted, a 
clump of white birches (if adapted to the locality) 
at each turn will prove valuable landmarks or 
"buoys" on dark nights. 

Windbreaks, if desired, should be about 100 feet 
away from the buildings, and such trees should be 
used as make heavy growth near the ground. If 
evergreens, such as cedar, pines, spruce, hemlock, 
etc., can be successfully grown, they are effective 
not only as a windbreak, but also, in snowy 
countries, as welcome masses of colour during the 
winter, and as an excellent background for the 
house. 

The lawn. No matter what is done to beautify 
the home surroundings, much of the effort will 
appear to poor advantage unless a well-kept lawn, 
even though small, is added. It gives the finishing 
touch and rounds out all the planting as nothing 
else can. As to size, make it only as large as can be 
well taken care of;\ this means running a lawn- 
mower over it at least once a week in the summer 
and sometimes oftener. To look its best, a lawn 
should be kept close cut; a small one well cared for 
does much more for the looks of the place than a 
large one neglected. 

If possible, it should extend around two sides of 
the house, preferably the southern exposures, and 
where low-branching trees will not shade out the 
grass. If trees are kept trimmed up, little trouble 
will be met with-in getting the sod to grow well 
right up to the trunks; the use of the lawnmower 
will also be made easier. The best sod is one in 
which there is a large percentage of ordinary white 
clover. In making a new lawn, buy a reliable lawn- 
seed mixture and add an equal amount of white 
clover to it. Prepare the ground well, manuring, 
plowing or spading, leveling and raldng carefully; 
then sow the seed thickly, rake lightly, roll, and 
water well unless the weather is rainy. Start the 
lawnmower when the grass is about 2 inches high, 
but don't cut too close or too often, until it is well 
established. If cut often enough so that it is never 
more than an inch and a half high, it is best to_ 
leave the clippings as a mulch. Heavy applications, 
in the early spring, of chicken 
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manure and wood ashes at least a week apart will 
keep it bright and green all summer. 

In making over a piece of old sod-land into a 
lawn, spread a few loads of good loam over it to fill 
up the hollows, level carefully, and seed and care 
for as just described. 

Paths. Unless they can be kept free from weeds 
— which means quite a little work — dirt paths 
leading up to the doorways had better be put right 
into grass. Sometimes flat stones or flagstones are 
set in the grass to mark the paths and save the sod. 
If used, they should be laid perfectly level with the 
ground so as not to interfere with the lawnmower. 
Brick paths are attractive and durable, but weeds 
often spring up through them; concrete walks 



14 

3 

are lasting, relatively inexpensive, easily made with 
ordinary farm labor, and are most easily kept in 
good condition winter and summer. For the sake of 
dry feet and freedom from mud carried into the 
house, all approaches should be concreted, paved, 
or at least cov-* ered with boards during the muddy 
seasons. 

Fences along the highway, if within 50 to 75 feet 
of the house, and especially if painted white, should 
have some vines running over them, or a row of 
low, flowering shrubs planted along them for a 
short distance beyond the house grounds on either 
side. Even the unattractive (though economical) 
woven-wire fence can be made sightly by planting a 
honeysuckle or small-flowered clematis at each 
post. 



THE INSIDE OP THE FARM HOME 

By Helen Johnson Keyes, one of the editors of "The Farmer's Wife," and formerly editor of the Household 
Departments of "Farm and Fireside. "A woman who, though not born on a farm, has found the source of her deepest 
interests and the field of her greatest endeavors among real farm conditions and practical farm people. She 
combines this sympathetic understanding and appreciation of farm needs and the farm point of view with a 
knowledge and a trained experience of how to recognize and bring about artistic results. She knows farm homes as 
they are; and she can describe them — as she does here — as they can and should be. — Editor. 



THE doorstep and entrance to the farmhouse cause us to form certain 
ideas as to the people who live there. Of course, some people are much 
better than their doorsteps. Some, too, are worse. In the main, though, we 
find that the spirit of the home greets us at the front door. 

Porch and vestibule. A large front porch generally gives a pleasant welcome, but 
often it is not possible or best to have such a porch. In this case a pointed roof over the 
steps may provide protection from sun and storm, and two built-in benches with high 
backs, facing each other from either side, seem to invite the visitor to be seated till the 
door opens. The benches may have lids and serve as boxes in which to lay away 
overshoes and raincoats. In winter, the porch may be enclosed as a vestibule. 



The Hall. 

The hall speaks the next word of welcome. 
Whether it is spread out and made into a sort of 
room, or whether it is only a passageway, we like 
better to have it light and' bright. Often there is 
little free space for windows and, for the sake of 
privacy, we like to keep our door solid or to curtain 
its opening. It is wise to paint or paper the hall 
walls a bright color. Pumpkin-colored walls with 
thin white window curtains, white or oak-colored 
paint, and a good brown floor are good. Or the 
walls may be a creamy-tan and the curtains a real 
sunshine-yellow. In this case it is necessary to have 
a shiny material like China silk for the curtains, in 
order to get the feeling of light. Many men like red. 
Although dark shades of this color take up the light 
and leave nothing of it for us, there is a bright 
shade, known to the painter as Pompeian red, which 
gives back into the room all that it gets, with a little 
added for 



good measure. This would be too glaring for a hall 
which is used to sit in, but would do for a passage. 
Although white paint is prettier with this red than 
oak-color, the latter is all right. The window 
curtains should be thin and white, and the floors 
brown. Whatever color we choose for walls, let it 
be plain, or 




Fig. 94. A simple, attractive front hall showing how it can be 
spoilt (left) or made the most o£ (right) by an appropriate, artistic 
arrangement of pictures (see p. 147). 
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nearly so. If we likt a design let it be indistinct and 
of the same color, though not of same shade as the 
background. 

Stairs. Often the stairs are the first things to 
attract our attention. The stairway should be made 
up of steps that are broad rather than high. This 
means fewer backaches at the end of the day. Some 
may like a bright, well-padded stair carpet. Well 
may we forget for a moment the ever-present germ 
and remember what a protection this covering is 
both to the little feet and to the infirm ones which 
pass up and down. Frequently it is a necessary 
economy of heat to have the staircase closed. 
When this is so and the door is placed on the upper 
story, it has the advantage of cutting our falls short 
before they are begun instead of merely stopping 
us at the bottom of the stairway. 

Hall colors. The color we choose for the hall 
will depend, of course, on the color we have, or 
plan to have, in the rooms which open out of it. It 
is not pleasant to pass from one color to_ another 
which does not "go" with it. It is true, however, 
that almost all colors will look well with one an- 
other if the right shades are used. The way to_ 
make red go with blue, for instance, is to mix some 
red in the blue, so that it becomes a red-blue. Then 
it "connects up" with the color with which you 
want to use it. And so on, with yellow and green, 
and green and violet, and all those primary colors 
we learned to name at school and which we see in 
rainbows. They are wonderful when they span our 
meadows, but they must be mixed in order to get 
along well in the house. Another way to bring 
about agreement between colors is to mix one of 
them with gray. Then it becomes what is called a 
neutral shade. Get the right shade by putting a little 
of the color of the one into the other or by graying 
one of them. We can then combine any colors we 
choose. 

There is another fact to remember about colors: 
The greens, greys, blues, violets, and pinks are 
suited to sunny rooms; the reds, 



yellows, and golden-browns are for shady ones. 
The wheat-colored living room, therefore, needs 
the sun. If, on the other hand, it is a north room, 
get golden light into it with the colors autumn uses 
to make our countryside glorious when days 
shorten and the frosts nip. There they are, all the 
facts and all the suggestions for our rooms, written 
upon the ground and along the hillsides. 

Floors. Here is another hint given us by nature: 
Outdoors we stand on dark brown earth; indoors 
let us stand on dark floors. A light-colored floor — 
unless the room is white and gold, good for a 
ballroom or a palace, not for a farmhouse — gives 
us a sense of flying, not standing. The floor should 
be the darkest tone in the room, the ceiling the 
lightest, and the walls a connecting tone. 
Speaking of ceilings, they are better calcimined 
than papered, but if paper is used, avoid a pattern. 
A papered ceiling may receive two coats of 
calcimine over the paper. 

The Living Room 

In the farmhouse of our fancy 3 generations 
gather. There must be the easy chair and the couch 
for grandfather and grandmother, and these are 
loveliest when they are drawn near a fireplace. At 
a well-lighted table father reads his farm journal 
and mother's busy fingers ply the thread in a piece 
of fancy work. The young people have a big table 
all their own, where they can play games, read 
their books and bulletins, or make their shirt- 
waists. There is a piano, too, or a self-player of 
some kind ready with sweet music. Such a room 
furnishes itself; that is, it is furnished in the best 
possible way — with family life. With tables which 
do not totter, lamps which do not go out for lack of 
oil, and chairs which tempt to a little laziness, 
every evening may be made complete. 

As a matter of fact, however, we sometimes 
grow critical of the places where we spend our 
happiest hours. Perhaps it is because we love them 
that we want them as nearly perfect as possible. 

Some evening, for instance, it may occur to us 
that the ceiling is too low and we wonder what we 
can do about it. Now, the human eye is very easily 
tricked, and many defects in our houses may be 
remedied, so far as appearances go, with but little 
trouble. The ceiling which looks too low may be 
made to look higher by the use of a striped paper, 
running straight up to the ceiling without a border. 
On the other hand, if it is too high, it may be 
"brought down" by dividing the walls into three 
horizontal bands. The lowest stripe may be a broad 
one of paint, about a third the height of the room; 
the second stripe may be of a paper • with an 
indistinct design; the third stripe is the ceiling 
itself carried down the wall to meet the paper. If a 
door is too high for its width, a shelf at the 




Fig. 95. A simple, roomy, hospitable living room furnished 
appropriately so as to give real comfort with a minimum of care and 
expense. 
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Pig. 96. A bay window seat showing poor taste {left) and good taste (right) in the choice and arrangement of draperies 

and fixtures 



top will make it appear lower; and if it is too 
narrow it may be given breadth by placing flat 
against the wall on one side of it a couch or 
davenport and on the other a table of some size. 
Long, low book shelves will have the same effect. 
If there is a disagreeable feature about one part of 
the room which it is impossible to remedy or 
remove, attention may be drawn away from it if 
some very pretty or interesting article is placed 
opposite. 

Draperies. A few draperies may give a room 
warmth and homelikeness, but there must be very 
few of them and none of the "stuffy" kind, such as 
woolens and plushes. Fringes, tassels, loopings, and 
festoonings should all be done away with. Chintz, 
cretonne, tapestry and denim do not take up dust so 
easily nor keep out so much light, so may be kept 
clean and cheerful. If the walls are plain, the 
draperies should have a design, but they must be 
plain where the walls are figured. Open spaces, 
clean paint, and well- dusted surfaces have great 
charm when left without drapery. This is especially 
true in a farmhouse where life is drawn directly 
from the bounties of earth, and not from the looms 
and shuttles of factories. No physician would 
hesitate to say: "Away with draperies," and the 
domestic-scienee teacher would certainly tell us to 
spare ourselves the labor of keeping them clean. 
Let us get the freedom of the fields, the big spaces, 
and the earthy, woodsy-looking things into our farm 
homes, and leave portieres and hangings for the 
city 



house which has no such views as the country home 
affords. 

Thin curtains at each window, however, are 
worth the trouble they cost by the way in which 
they trim and soften a room. The neatest way to 
hang them is from a rod which is run through a 
wide hem without a heading, and which rests on 
brackets almost at the top of the woodwork around 
the window. These curtains should fall straight 
down without tying, either to within half an inch of 
the floor or only to the bottom of the sash. The long 
curtains are more formal, but the short ones are 
often more becoming. Leave them drawn well aside 
from the window itself, so that the beauty of our 
acres will shine in. Lace is not a good material for 
farmhouse curtains. In its cheaper qualities it falls 
stiffly, softening neither the window-frames with its 
folds nor the light with its texture. If you can afford 
expensive curtains, pongee or China silk is most 
satisfactory. Among cheaper goods scrim is 
excellent, and cheese cloth falls in lovely folds. 

Shades. Buy a good quality of roller shade. 
Nothing is more trying than shades which will not 
move or which rush up out of reach at a touch. The 
steel roller is better than the wooden one, and as it 
needs no tacks, it makes it easy to turn shades 
upside down when they are worn. The shade ma- 
terial should be adapted to hard wear. A shabby 
shade makes the whole room look shabby. In the 
south one often sees shades 
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carpets. (Jid-iashioned rag rugs may be most 
attractive if the colors are well chosen and 
if woolen is not woven in with cotton. The 
fact that they may be washed in soap and 
water is a good recommendation. Many "art 
rugs" may be bought, but some of them wear 
poorly. There are on the market reliable 
Scotch ingrain rugs. They do not offer much 
variety of color and most of them are made 
with plain centres, but they cost but little, 
they wear weD, and the dyes are lasting. An 
Indian rug is very rich and bright and well 
suited to a farmhouse. Wilton rugs are good 
in their designs and wear well, but the first 
cost is considerable; In regions where there 
is large game, fur rugs are very effective. 
Whatever we choose, let it be heavy enough 
to lie smoothly. If we are forced to use the 
slippery, wrinkly kinds_ we may tack them 

lightly at the cor- 
ners. Avoid de- 
signs that picture 
living things, roses 
and fat puppies. If 
we use a carpet we 
should not carry its 
edge to the wall but 
should leave a space 
of a foot or two so 
that a damp cloth 
may be used in 
cleaning the corners 
and cracks where 
dust gathers. 
)rs. We have 

strong lines, well-made, good- -j 

looking and well suited to Said nothing about farmhouse needs. 

the timber for the 




the use of a small amount of kerosene or 
milk in the cleaning water. Shellac is an 
excellent finish when home made or otherwise 
guaranteed pure. The yellow flake shellac 
may be bought at a druggist's and dissolved 
in wood or grain alcohol at the rate of 6 ounces 
to a pint. The shellac dissolves in about an 
hour. The"mixture should then be strained 
through cheesecloth. In applying, work it 
with the grain of the wood and make the 
strokes long and slow. It has been estimated 
that in normal times the total cost of a soft 
pine floor laid and painted is 4 to 5 cents a 
square foot; that of a hard pine floor stained 
with 2 coats of shellac is 9 to 10 cents; and 
that of a quarter-sawed oak floor stained and 
filled with 3 coats of varnish, 19 to 20 cents. 
Straight oak with stain and 2 coats of varnish 
can be laid for 11 to 12 cents. In many cases 
the floor can be put 
down and well finish- 
ed for less than it 
can be laid unfinish- 
ed and receive a 
Brussels carpet or 
linoleum covering. 
Furniture. There 
are farmhouses with 
attics where are 
stored heirlooms of 
what we call the 
Colonial period. 
Nothing better in 
furniture has been 
made and all these 

finp nl r? t h i _n ere 1 

nne Old tilings pearance, and less 
Should be fixed Up ble, this type is often bought. 
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Fig. 100. Examples of simple, inexpensive yet varied and artistic 
pottery which is far more desirable and effective than useless bric-a- 
brac. 



and worked over by the handy man or woman of the 
house. 

The Mission style has become very popular. It is 
built on the principle of straight lines, so does not 
look well in a room with pieces of the curved-line, 
Colonial type. The only furniture which combines 
with it is large pieces of willow, of which the heavy, 
solid effect may be increased by brown or green 
paint, and which can be given a touch of color by 
means of bright cushions. One possible objection to 
Mission furniture is that it is apt to be too heavy. 
We like to move our chairs easily, even though they 
are solid enough to give us a feeling of safety when 
we sit in them. Willow furniture in a farmhouse 
brings outdoors in with it. It is durable yet light, 
may be painted any color to suit the room, and may 
be dressed with cushions. Chairs of solid, painted 
wood are always attractive. Morris chairs are 
homey and comfortable but costly. Sets and suites 
are no longer bought by the wise housewife. 

Ornaments. Bric-a-brac harbors dirt and fails to 
make things look pretty. Flower vases should be 
merely holders for the bright blossoms and must 
attract little attention to themselves. If you have an 
open fireplace in the living room, put on the mantel 
above it a simple clock, if you have one, and one or 
two pottery jars in solid colors, without bold 
designs. The yellows, blues, and reds, copied from 
the potteries of ancient China, are usually good, 
even in cheap pieces. Pottery speaks of the earth 
and belongs in a farmhouse. Brass and copper are 
beautiful and should be used where their sunshiny 
faces will bring cheer. China and glass, except in 
qualities to please the millionaire, are generally 
poor in form, color, and ornament and merely litter 
a room. They become holders of burned matches 
and other little scraps which belong in the waste- 
basket. By all means let us have a good waste- 
basket, a durable, solid one which does not drop 
what has been put in it. 

Pictures. Pictures require thought as to subject, 
framing, and hanging. We should never think of a 
picture as just something to put on our walls. Every 
picture should give us pleasure. There are pictures 
which please for an hour or so, but of which we 
grow tired if we look at them too long. In order to 
avoid this mistake, it is well to keep them 
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near us for a time before going to the expense of 
framing. It is safer, too, to depend on the old 
painters, who have undergone the test of centuries 
and who are still loved and enjoyed. We can be 
pretty sure that we shall not tire of what they drew. 
Statues and great buildings are very fine in 
photographs, and their lines are so simple and bold 
that they stand out clearly from the wall in a 
companionable way. Useless wall-baskets, 
advertising calendars, or postcards should not be 
pinned up except in an office or a private room or 
bedroom the occupant of which knows that he or she 
likes them there. 

Framing pictures. In framing pictures, the mat 
should be tinted to harmonize with the tone of the 
picture. In the case of a photograph this is either 
black, brown, or gray, although a gilt mat with a 
black frame is often very good. A gilt frame may 
also be used with a gilt mat. All mats should be 
narrow. The most attractive framing is often done 
without a mat, especially in the case of large 
pictures, when flat, square-cut frames set close to 
the photographs are very effective. Small pictures 
look well with a home-made "passe-partout" 
A frame, that is, a rtrip of leather or strong paper 
glued like a binding to the edge of the glass and 
over the edge of a cardboard back which holds the 
photograph. Three large pictures decorate a room 
much better than a quantity of small ones. If the 
three subjects are similar — like three buildings, 
three statues, three madonnas, or three 




Fig. 101. A fireplace is more a thing of sentiment than of utility. It 
must, therefore, be attractive, appropriate to the house, and in every 
way a dispenser of comfort and good cheer. 
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Pig. 102. A fireplace and mantel in a room which is about 
everything it should not be. Note the "loud" carpet and wall paper, 
and the cheaply elaborate, gaudy bric-a-brac and furniture — ugly to 
look at and hard to keep clean. 



Dutch farm scenes — they look well framed alike. 
If you have to use small pictures, group several 
together in one space instead of scattering them in 
a spotty fashion here and there. 

Hanging pictures. In hanging pictures we may 
use: (1) a single wire which comes to a point over 
a picture -hook on a molding; 

"2)two wires, one going straight up from each side 
of the picture to two hooks on the molding; (3) a 
short wire hooked over a nail driven into the wall 
behind the picture. The latter method mars the 
wall, but if we are sure that we want the picture to 
hang always in that one place, no great harm is 
done and it is a gain not to have the ugly wire in 
view. If we use the molding, the double wire pre- 
vents the tipping of the picture after the lengths are 
accurately adjusted — but it is not always an easy 
matter to get the wires just the same length in the 
first place. 

Books. Books in the country home should treat, 
very largely, of country things — of livestock and 
crops, of birds, flowers, grasses and insects. Of 
course, books of travel, history, and fiction, as well 
as the old standard works may have a place, but 
the farm interests should come first. Books add 
brightness to a room and, in a way, make it 
possible for us to know the owner. Many like 
books on open shelves. Glass doors protect them 
against dust, but if there are no doors, perhaps 
their 



use will be increased enough to protect them. In 
any case keep them in order, instead of allowing 
one to be on its side, another upside dov/n, another 
pushed out of line, etc. 

The fireplace. An open fireplace with wood 
logs, or with a coal grate, supplies cheer and 
beauty. There is nothing which will add more 
cosiness and enjoyment to a living room on winter 
evenings. A chimney faced with red bricks or large 
stones, according to the character of the region, is 
an ornament at every season. 

Lighting. All of us would like to have electric 
lights because they are convenient, clean and 
bright. However, those who can not have them 
may take comfort in the fact that gas and coal-oil 
lamps afford softer light which may be better for 
the eyes. Whatever lighting we use, let us be sure 
that the rays fall on our work and over our left 
shoulder. We should not let the light come from 
both directions, nor should we face the burner. For 
this reason, side-lighting from brackets on the wall 
has great advantages over the central chandelier. 
Some movable lamps are needed. There may be 
one or two for tables with perhaps a tall piano 
lamp on the floor. Lamps are often ugly when it 
would be just as easy to have them pretty. A lamp 
which has a pottery bowl of solid color without 
decoration trims the table more than one of glass 
or nickleplate. China lamps decorated with flowers 
are not a good selection. The shades or globes on 
lamps and burners should be tinted to go well with 
the general color of the room. Green, ecru and 
rose-color are the prettiest.— ..Any lighting which 
is said to be "just like daylight" is likely to be very 
trying unless well shaded; we do not sit down and 
read in strong sunKght. 

The Parlor 

If we are to have a parlor at all, it should show 
the same common sense furnishings as the living 
room. Its coloring may be more dainty and its 
arrangement stiffer, if that seem appropriate, but 
there is every reason why the room should not be 
dismal. Here, as elsewhere, the chairs should be 
strong enough to sustain weight comfortably. It is 
well to avoid fancy tables with strangely twisted 
legs, bumps, knobs, and pockets that collect dust. 

Let us keep the window shades half-way to the 
top. Cheerfulness is always better than gloom. 
Pictures should be well chosen. Upholstery and 
draperies, if used, are best if light in color and 
dust-shedding in texture. 

Why not a play room or office instead? But, 
after all, why not turn the parlor into a playroom 
for the children? Then there will be no picking up 
of the living room to make it orderly for the 
evening. Or, the parlor may be changed into a 
library with books, papers, music and games for all 
the family. 
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Here, too, perhaps, may be the farmer's office 
where lie can attend to his bookkeeping and 
correspondence at a comfortable desk, and 
see his business callers. However, where there 
are grown daughters in the family, it must not 
be forgotten that they will want some attract- 
ive place to entertain their friends. In some 
farmhouses the parlor and living room are 
really one room separated by sliding doors 
which may be closed as desired. 

The Dining Room 

Whether it is wiser to combine dining room 
and kitchen or to keep them separate, must 
be decided by each family. The important 
thing is to decrease labor and increase com- 
fort. The combination means fewer steps 
taken at meal times. On the other hand, the 
dining-room portion of the kitchen is harder 
to keep clean and orderly than is the separate 
room. Moreover, many housewives find add- 
ed rest in the meals eaten out of sight of their 
workshops. 

If separate rooms are wanted there should 
be between them a door swinging both ways. 
A table beside this door on the kitchen side 
and another near it on the dining room side 
will help in the service of meals. The dining 
table should be firm on its legs and such that 
it can be made larger when more room is 
needed. The chairs should match one an- 
other. Instead of buying a sideboard, cut a 
window between the dining room and kitchen 
at the right height for passing dishes back 
and forth. From its base run a broad shelf, 
set out half an inch from the wall so that no 
dust will collect along the back. This shelf 
may run the length of one wall or it may turn 
a corner, thus occupying a portion of two 
walls, according to 

the position of the 
window. On it keep 
the dishes which are 
in daily use. The 
idea may be made 
more complete by 
adding ■ shelves be- 
low or above and by 
having closed cup- 
boards at the base 
for occasional dishes 
and for left-overs 
which do not need 
the cold of cellar or 
ice-box. Set out the 
cupboard shelves 
half an inch from 
the wall to match 
the upper ones. 

Where there are 
.... _, young children, or 

rig. iuj. All asn nopper much hired help, or connecting 
the range with a both, neither Carpet barrel in the cellar, saves 
work cnvpr 
and helps keep the kitchen norTUg Snoma cover clean. the 

floor. Painted, 
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Fig. 104. The farm family has but little time to read. Its books and 
the surroundings amid which to read them should, therefore, be of the 
best. This is an enviable library comer in a real farmhouse. 



oiled or shellaced boards, or linoleum may be used 
and kept thoroughly clean. Oil-painted or flat- 
finished walls are better than paper on account of 
the ease with which they are wiped down with soap 
and water. 

Oil paints give a warmer and more lustrous 
surface, but the less expensive wall finishes are 
also satisfactory. When the plaster is left rough, the 
effect is better because it is less tiresome. The color 
should be chosen with the same thoughts which 
helped us to decide in regard to the living room. 
Plate-rails are not to be recommended. Dust gathers 
upon them and they are too high to be cleaned 
without special effort. 



The Kitchen 



The secrets 
of a good kitch- 
en are: (1) to 
group together 
in handy places 
utensils which 
are used at 
about the same 
time; (2) to have 
range, sink, and 
tables of con- 
venient height; 
"3)to get rid of 
water and dust- 
collecting 
cracks; (4) to 
have good light; 
and (5) of first 
i m p o r t a n c 
e , 

plenty of. run- 
ning water. 

Walls and 
floors. The 
walls should be 
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Fig. 105. Section of a homemade fireless 
cooker. A, outer wooden box; B, crumpled 
newspaper or other insulating material; C, 
metal container; D, cooking vessel with 
cover'; E, soapstone; F, insulating cushion; 
G, wooden, hinged, tight-fitting cover with 
hasp. 
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Fig. 106. Kitchen work table with device for holding cooking 
vessels and utensils, enabling it to be conveniently placed in the 
center of the kitchen. 

painted a cheerful color. The pleasant pale shades 
of green, blue, gray, yellow, and pink do not suffer 
from washing, so that there is no excuse for using 
muddy, dark colors. The floor should have no 
carpet, but its boards, in order to be sanitary, 
should be tight and well- painted. If we use 
linoleum, the pattern ought to be bright and 
attractive. It should be. laid in one width, and, 
instead of ending at the baseboard, should run up 
against the wall for a few inches over a rounded 
bar of wood. A three-cornered piece may be clip- 
ped out of the top at each corner of the room to get 
rid of the fullness. This is a sanitary covering and 
can be freely mopped without fear that water will 
trickle underneath it and form a dirty layer where 
germs will grow rapidly. Something pleasant to see 
from the windows is a help all day. If nature has 
not provided it, we can plant flowers within sight 
to cheer us for half of the year, and through the 
winter we can have window-boxes (Vol. II p. 426). 
Doors which permit a view into the living room or 
into other pleasant corners of the house, often 
stimulate us to fresh thoughts. 

The range is almost the centre of the health and 
happiness of the family. If possible, let it be a good 
one, costing between $50 and $85, according to the 
amount and kind of cooking to be done. If we are 
in the natural-gas belt, shall find the high ovens 
with glass doors 



worth paying for. The 
burned ffn;' 
therm 
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for tools whicR 

sized lamp should be Sli^^^glhg^^^diSyse-t at 
the left of this work table, with a similar one at the 
left of the sink. These shelves and racks are a 
homemade substitute for the kitchen cabinet which 
may be bought for from $15 to $30. 

Bins f o r _ flours,_ cereals, sugar and grains, 
can be built against the wall opposite the range. An 
extra table with a good drawer is a convenience. 

We have now disposed of the space along two 
and a half walls, or at least a portion of those 
walls. That leaves the space on the right of the 
range and along the wall at right angles to it free 
for the grouping of laundry utensils. There should 
be a shelf for irons, wax, bluing, starch, oxalic 
acid, and all the other necessaries and helps. There 
are ironing tables steady enough to rely on, which 
may be folded against the wall when not in use. 
Where the weekly washing has to be done in the 
kitchen, room must be left for tubs and wringer. 

Ventilation. In every kitchen there should be 
opposite windows for cross-ventilation. If not, 
odors will creep into every corner of the house. 
One window should be kept open at the top, so that 
the foul air may escape; the other at the bottom, so 
that the good air will come in. When cooking is 
going on there should be an opening through 
which the heated upper air may escape. 

The milk room. A separate milk room is a 
sanitary and convenient bit of building. It should 
have many window's, some of which are on the 
purifying south side. The cement floor should slant 
down at one end or towards the centre and connect 
with a drain leaving no cracks. Nothing should 
stand on the floor where it'will be in the way of 
the washing process. Separator, butter- worker, and 
churn can be hung from the ceiling. A large tank 
for running water will keep 
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cold the milk and cream cans and the watertight 
butter boxes. 

The cellar. The cellar or basement should extend 
under the entire house, to keep out moisture and 
wind. Walls and floor should be of cement. Large 
windows placed opposite each other are necessary 
for the cross ventilation which ought to be provided 
day and night at all times except in the most severe 
weather. 

It is not safe to store large quantities of 
vegetables in the cellar, as they will rot, but a 
supply may be stored in a room built for the 
purpose at one end of the cellar. Its tight partitions 
should be plastered on wire lathing. The ceiling 
should be treated in the same way. Half of the 
window should be darkened by dark green baize, 
and the other half of it fitted with a wooden, air- 
tight ventilating shaft which goes up outside, roof- 
high. Vegetables for storage here should be packed 
in barrels of sand. 

If it is not possible to do this amount of building 
and repair work, we may look after the health of the 
family by providing good cross ventilation in our 
cellars, sanding the floors several inches deep, and 
whitewashing the walls with lime. 

The bathroom. If we cannot have a complete 
bathroom all at once, let us build it gradually. A 
room near the kitchen can perhaps be set aside and 
furnished with a tub of enamelled iron, costing 
about $30. This may empty into a hopper filled 
with creosote preservative the contents flowing out 
through a tile drain. A tank for heating water may 
be placed above the tub, which it will fill with a 
faucet; or the hot water may be brought in buckets 
from the kitchen stove. A stove should keep the 
room warm during the cold season. Unless the 
place is comfortable and the arrangements 
convenient we are not likely to bathe as often as we 
should. When a complete water system with first- 
class plumbing can be afforded, there are great 
advantages in having the bathroom on the second 
floor, where it is more private. 

The Bedrooms 

So far as is possible, each member of the 
household should have his or her own room. 
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Pig. 107. An outdoor sleeping room, protected against storms but 
freely open to the air, is one of the best of the modern developments 
in country house arrangement. 



This arrangement makes for health and happiness. 
The habit of sleeping first in one bed and then in 
another and of having clothes strewn around in 
various rooms, destroys decency and neatness. 
Beds left unmade till night, and perhaps slept in 
again without making, start boys and girls along the 
paths of slovenliness. Children should be trained to 
open their beds wide, to throw the covers .back, 
when they go to breakfast. 

The habit of sleeping out of doors or on porches 
in all but the most severe weather is a good one. Of 
course, each sleeping room must have its bed for 
stormy nights and illness. These should be placed, 
if possible, out of sight of the door when it is 
opened. Place the bureau where a good light from a 
window by day and from an artificial light after 
dark falls upon the mirror. The wash- stand should 
be furnished with a white toilet set or else with one 
which is open stock, that is, whose pieces can be 
replaced at any time without varying the pattern. 
None of us likes bowls and pitchers, mugs and soap 
dishes which do not match. A screen placed before 
the washstand is a convenient bit of furnishing. It 
can be made at home of two wooden frames hinged 
together in two places and braced through the 
middle by bars of wood. When burlap is nailed on 
such a frame with brassheaded tacks, the 
appearance is excellent. One or two washable rugs, 
two comfortable chairs and a table are all the other 
furniture needed. 



Simplicity should be the watchword in furnishing our farmhouses — simplicity and 
things in keeping with the lives we lead. Simplicity does not mean that we do not care 
for beauty or that we are satisfied with ugly things. On the contrary, without careful 
planning we shall not have good homes, and without good homes we cannot send 
efficient young people out into the world. But we should find our ideas, not in city 
fabrics and customs, but in the materials and habits of our own communities. Thus our 
farm homes must show their wood and stone, must have light and space, color and 
breadth. Their arrangement must be suitable to the hard labor which keeps them up, but 
there must be play corners, too, so that our Jacks and Jills shall not grow up as dull boys 
and girls. 
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Pig. 108. A compact, well-arranged kitchen 

(left) and the opposite {right), showing how careful 
planning reduces the steps required in preparing 

and serving meals. A large kitchen is not necessarily a poor one, 
constant trial. 



if 
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but a poorly arranged one of whatever size is 



Practical Suggestions for Home Planning 

By Bab Bell (see p. 181), with suggestions contributed by Mrs. H. A. Jewett, of Missouri, a farm woman who 
has studied her housekeeping problems and worked out ways of solving them. 



DURING the last few years, the farm home has been the subject of much 
discussion. Many people seem to think that the farm home can not and 
should not be as beautiful or as expensive as the city home. Often we hear 
the remark, "But that house is too expensive for the country," or "Those plans 
can not be used in the country; such a house would cost too much." Is it not 
true that modern homes cost money, whether they are built in the city or in 
the country? Are not country people, as much, as city people, entitled to 
beautiful and modern homes? Should conveniences, such as light, heat, and 
water, be classed as luxuries, when in reality-they are necessities? Anything 
which brings more comfort, better health and greater happiness should be 
classed as a necessity, not as a luxury. It is very hard for many country peo- 
ple to believe that light, heat and water systems can be installed in the coun- 
try as successfully as in the city. One reason for this is that it is perhaps more 
difficult to find experi- 
enced plumbers in the 
country. Yet if these 
problems are given pains- 
taking thought and study by 
those planning to build the 
home, and if careful 
supervision is exercised, 
satisfactory work should 
follow. 



-- 'At 



What One Woman Did 

Mrs. H. A. Jewett, a Missouri 
farm woman who lives in a 
conveniently arranged house 
which she herself planned, says, " 
The first thing to be considered in 
the building of a farm- 



house is the saving of stepe.. 
Next to labor-saving machin- 
ery, is labor-saving planning. 
Above all, the farmhouse should 
be livable, for it is to a very 
large extent the farm woman's 
world. On the farm, if we grow 
lonesome, we cannot rim down 
the street for a minute to greet 
a neighbor. So in the house 
and out of doors, we must find 
rest and pleasure. Let there, 
then, be plenty of windows — 
big windows and set low down 
— so that the tiredfarm woman, 
resting for a little while in her 
favorite low chair, can still 

Fig. 109. Section of icebox showing water catch sight Q f me pas t ures 

trap to prevent the entrance of warm air and , ,, Y .5 • 

the waste ofthe ice. If the pan can overflow hills and Valleys With their 

into a drain, saving the trouble of emptying flocks and herds. Always, in 

it, so much the better. me planning of the house, pro- 
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vision should be made for at least] qry window 
looking out upon the most beautiful view that the 
farm affords. 

"Inside, the house should be attractive, but no 
room should be too good to use. The living room, 
with a cheerful fireplace, and the dining room — the 
two common meeting places of the farm family — 
should be as inviting as they can be made. 
Bedrooms should be so arranged as to provide for 
plenty of light and air. For the farmer to spend his 
days in the open will do little in the way of insuring 
good health if at night he sleeps in a small, stuffy 
room into which the sun never shines. Of course, 
every bedroom should have a big closet. On the 
farm, the. men folks have to have many kinds of 
clothes, including overalls, work shirts and heavy 
shoes, and they need room to put all these away — to 
sometimes get them out of sight. 

"No farmhouse is complete without an attic — 
reached by means of real stairs not a ladder or a 
narrow winding stairway. It should be well lighted. 
On the farm, there are many uses in addition to the 
ordinal y ones, to which an attic may be put Here, 
in the fall of the year, the man of the house stores 
his seed corn where it dries out and where it is safe 
from rats and mice. Here, too, the nuts are spread 
on the floor, while from the rafters hang peppers 
and, perhaps, bags of dried fruit." 

The ideal home should be planned to meet the 
needs of the individual family for which it 





Fig. 111. Most tables and sinks are not the right height for their 
users who are caused unnecessary effort, discomfort and actual 
physical injury by constant stooping. Note the effect of the added 
three incn-s. 



is intended. It should be convenient, economical, 
and beautiful. 

The kitchen. The kitchen is perhaps the most 
important room in the house, yet it is the one most 
often neglected. The average homemaker gives 
little or no attention to the kitchen until it is too 
late. After she has been keeping house for a year or 
so, she realizes how important it is that this room, 
of all others, should be well planned. Much of the 
kitchen work which seems to be drudgery is really 
due to inconvenient and gloomy surroundings. The 
convenient arrangement of the kitchen is more 
important than its size. It is well for the housewife 
to consider the arrangement of her kitchen 
equipment from the standpoint of conveni- ence, 
and to de- |(M| 
cide whether or not a rearrange- 11JMM 
ment would save ca 
her time and steps. jLl c fj 

Few k i t c h e n s E 1 are so perfect that M|M[| ' 
there is no room . >| lli ■ llif A §§3 A 1 

for improvement, a b 

and no kitchen is 

SO hopeless that it Pig- 112. Three ways to pn-nnnf lip mnrlo 
make a table the right height. 

cannot oe maae a and c nail or screw to the more 

C0nv6ment legs; b is inserted in a hole bored by careful plan- 
therein, ning. Some kitchens need a wholesale 
changing of doors and windows for better light and 
ventilation; others need only a slight rearrangement 
of table, sink and stove to make a better working 
center. 

Note the plans of two types of kitchens in Figure 
108. That of the smaller, at the left, shows how 
steps are saved by carefully arranging the 
equipment. Important features are the sink and 
china-closet close to the dining room door, and the 
refrigerator within easy reaching distance of the 
cabinet, where the greater part of the meal will be 
prepared. The roller table forms a connecting link 
between the stove and the sink. If desired, a small 
service table may take the place of the roller table, 
and will be useful both in setting and in clearing the 
dining table. 



Fig. 110. An outside window refrigerator — except in hot and the 
coldest weather — is a saver of many trips to cellar or ice chest. Of 
course it must be screened. 
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Fig. 113. A desirable, 
catching type of base- 
board. 



f The sink is so 
'/ /. placed as to get am- 
/ v, / pie light from high 
; / windows. There is 
' / I a drain board on each 
/ / side and under this 
are built convenient 
cupboards or draw- 
ers. The china-closet 
is placed on the right 
of the sink, because 
of the northwest ex- 
posure of the kitch- 
en, but with a north- 
east exposure, the 
closet would occupy 
its natural place on 
the left. _ Many 
women hesitate to 
place the refrigera- 
non-dust- tor in the kitchen for 

or mop- fear that it wil l re _ 

quire so much more 



ice. A well-insulated refrigerator should keep 
ice with no reference to outside temperature 
if the door is not opened too frequently. 

Mrs. Jewett, quoted above, says on_ this 
subject, "In planning our new home it so 
happened that getting food to the ice box 
and from the ice box to the table with the 
fewest steps was the first thing of which I 
thought. This may have been due to the 
fact that in the old house the dining table 
and the ice box were_ a long way apart. In 
our present home the ice box is in the pantry, 
which has direct connection with both kitchen 
and dining room, while an outside door open- 
ing on a concrete porch makes it easy for the 
men when the box is to be_ filled with ice. 
A dumbwaiter between dining 
room and pantry does away with 
any carrying of food around 
through the kitchen. In win- 
ter, too, when ice is not used, 
the pantry is kept cool by 
means of an outside window 
which is regulated at will. An- 
other feature of the pantry, 
which, of course, is screened, is a 
screened-in shelf-raclc in addi- 
tion. Do the best we can on the 
farm, flies will sometimes get in- 
to the house. When the ice box 
is being filled, is apt to be one of 
these times. It may also be the 
housewife's busy day, when she 
has not time to 'shoo' flies. 
Then it is that the extra screened- 
in quarter in which are placed 
warm bread, pies or cakes, and 
other food not ready to go into 
the ice box, comes handy." 

Sink, table and stoves should 
be high enough (averaging 32 
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The plan of the 
larger kitchen (Fig. 
108) — which is not 
necessarily bad be- 
cause it is large 
— shows only too 
clearly how much 
time and how 
many steps are 
wasted in a 
poorly arranged 
room. Of the farm 
kitchen Mrs. Jew- 
ett says, " It needs 
to be a sort of ad- 
justable room, 
small enough to 
save steps on or- 
dinary days, yet 
bigenoughto serve 
on the 'red letter 

, , r . r Fig. 114. 1 he usual type ot base- 

days Ot the tarm, board that quickly collects dust and is 
When, with thresh- bo'thersoxne tc clean. 

ing or silo filling, 

there may be 15 or 20 men to cook for. 
We met this need by having the kitchen 
rather long and narrow, with range and 
other things in_ daily use in the end nearest 
the doors to dining room and pantry. In 
this way everything is just as conveniently 
in reach as would be the case in a much 
smaller kitchen, while on the big days, more 
of the work is done in the end of the room 
near the outer door opening on to a big con- 
crete porch. This spape — room in the — kitchen 




-we also find valuabl : when 
there rather than in the ba; 




are to iro l 
or whe l 

canning or- doing £ try othef^^&rk. requi - 
ing additional room." . 

The stove is always a neces- xJ^ius 

sary inve itment. The £teeL rang^ 

is the id( al s¥@S^whe^^^d c r 

coal is us ed. ^ts j^rice lf§m^£'Tror l 
$45 to $i 5,,i. Ordinary cook stoves 
cost from I $¥3'' to S 35. but are pod r 
substitutes for ranges, many of 
which have high ovens which 
save backaches. A range should 
be provided witha hood or canopy 
to carry off odors of cooking. 

In the last few years kitchen 
cabinets have become quite com- 
mon. They are a great aid in 
large, poorly arranged kitchens, 
since they keep most of the 
working materials at hand in 
one place. There are many 
good cabinets on the market, at 
prices ranging from $10 to $45. 
Arrangements should also be 
made for a pantry window-box 
in which food can be kept cold 



during many months of the year 

Fig. 115. A built-in, white- enameled without the Use of ice. It 

inches) to eliminate stooping and } [tl r hen car f net - Note excellent sn0 uld b e we u mac Je and painted 

lighting, stool; and glass doors which , , , , r 

keep everything clean but always in m e Same COlOr as me hOUSe. 



prevent resulting tired backs. 



sight. 



Farmers have been saved millions of dollars by being taught to keep their cattle free from the Texas 
fever tick. At left, a dipping vat for this purpose; at right (enlarged) an adult female tick engorged ready for 
laying, and (below) laying eggs. (U. S. Bureau of Animal Industry) 




The National forests, controlled and maintained by the Government, furnish pasturage for about twenty-five 
per cent of all the sheep in the western range country. (U. S. Forest Service) 



The Farmer Has No Greater Friend Than the Department of Agriculture With Its Myriad Activities and Agencies of Service 
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How the farmer traveled when he began the conquest of the virgin soils of the New World 




And how he travels now that he has learned to take and use their riches without robbing them of 

their fertility 

The Farmer's Automobile is a Sign, Not of Extravagance, But of the Wise Use of Modern Means for Increasing His Efficiency Both in Work and 

in Play 
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By Mrs._Helen Johnson Keyes, Ruth M. Boyle and Mr. W. L. Nelson (see Chapter 9). Mrs. Keyes' interests and efforts 
have long centered around the broader, fuller development of the farm home — meaning, not only the house and its 
environment, but also the human beings who live in it. The discussion of this subject, like the solution of many of its 
problems, as she points out, requires mutual sympathy and understanding. For her part, Mrs. Keyes is well supplied 
with both. Miss Boyle, who contributes the discussion on hired help in the home, was born on a Western ranch and 
has lived the greater part of her life in the Far West where she has gained a practical knowledge of the farm 
woman 's difficulties as well as her opportunities. She taught in a Montana rural school for 2 years, graduated from 
the University of Wisconsin, having specialized in journalism and rural sociology, and shortly afterwards became 
household editorj>f "Farm and Fireside." Mr. Nelson writes, with intimate knowledge, on some phases of the hired 
man problem. — Editor, 



FAMILY life is the result of the long period' during which the human child 
is dependent on his parents. Birds and animals quickly learn to take care 
of themselves, and, for this reason, the tie between them and their parents 
snaps. Off they go and, in most cases, the parents separate also. Thus the 
world in which these lower forms of life live is a world of separate individuals, 
not only independent of one another most of the time, but frequently unfriend- 
ly, each fighting against the creatures around him. 

Human children, however, can not get along without the mother's care and the 
father's support. Brothers and sisters do their part, also, in the family circle. Sometimes 
the grandfather and grandmother who are in close sympathy with the men and women 
who are still their "children," unite the last years of their lives to the younger 
generations and become workers in the home-hive. Thus we have a large, loving group 
all depending on one another, all serving one another. 

How has this group become possible? Through working together. The more we do in 
the right way for the members of our family, the more we love them. The more they do 
for us in the right way, the more they love us. 

There must, however, be wisdom in the doing. Our purpose should be to add to the 
strength, the self-reliance and the self-respect of those whom we serve. To remove all 
sense of responsibility and influence from elderly people is a mistake. Grandfather 
should be more than a chore boy, and grandmother more than a nurse. To give them no 
other work makes them unhappy and ashamed and hastens old age. Give them a chance 
to put to use the knowledge and skill that are theirs. Let them serve the home, for in so 
doing they will be happier. 

So, too, we must not keep children dependent longer than is necessary. We should 
show them how to be self-helpful. Let us serve them as teachers, but not as slaves. On 
the other hand, we do a bitter wrong when we demand from the young child harder or 
more perfect work, or longer hours of it, than are healthful at his or her age. Our young 
people must serve us not as slaves, but freely as true and loving partners. 

1-57 
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It is easy to give the feeling and spirit of 
partnership even when hands are too old or too 
little for service. At least we can ask, "Would you 
rather have me put up plum or apricot jelly?" or 
"Which do you think would be prettier to plant, 
pansies or petunias?" Thus home becomes a 
network of sympathies, of mutual interests, of 
labors shared in spirit even when hands are feeble 
or untrained. 

Unless husband and wife are partners, home is 
not all that it should be. Without true partnership 
there is a waste of money, time, and strength. 
Partnership is impossible unless knowledge of the 
household finances is shared by all grown-up 
members of the family. Each should have the 
management of a just percentage of the income — 
not as a gift nor as an allowance, but as his or her 
share of the business. The farmer could not run his 
farm without the women at home who manufacture 
wholesome food and clothing out of the crops and 
dollars he contributes. As junior members of the 
farm-and-home business, the children earn their 
shares and dividends. 

The division of the budget into separate funds is 
often helpful, certain amounts being put aside each 
month for food, clothing, health-precautions, 
repairs, charities, "higher things" (such as 
magazines, papers, books, vacations, and parties) 
and investments. Such funds greatly increase the 
interest we feel in managing money, and make us 
more saving and give a good balance to family 
life. For the older children keeping these accounts 
is valuable training in arithmetic and neatness. 

Homes exist partly for the sake of mutual labor, 
for the sake of honestly making money. They exist 
also for the sake of mutual pleasures and 
amusements. For both of these aims, cooperation 
is necessary. Time for pleasures 




Fig. 116. "Human children, however, can not get along without 
the mother's care and the father's support" 



and amusements can be found only in the well- 
adjusted household, where each member has his or 
her tasks, so arranged as to fit well into other 
people's tasks. 

Systematic Management in Family Life 

Time and strength can be saved by system in our 
movements, by the order in which we take up our 
tasks. Not all women can afford to have labor- 
saving machines, but all women can have an 
orderly way of doing their work. They can have 
labor-saving habits. Perhaps this sounds like poor 
comfort, but it must be remembered that machines 
have to be operated and kept in working condition 
by human hands. So unless the housekeeper knows 
how to do her work without unnecessary 
movements, confusion, and interruptions, all the 
time-saving machines on the market will not give 
her leisure and strength. On the other hand, a wise, 
orderly system, with only fair tools, may produce 
this leisure and save this strength. 

In the year 1910, a new system of labor was 
introduced into some of the largest of our huge 
industries, such, for instance, as the Bethlehem 
Steel Works. A man named Frederick W. Taylor 
studied the way in which a gang of men picked up 
and loaded pig iron. As a result of his study he 
learned that,a-great deal of the strength of the men 
Was wasted by the way in which the "pigs" "were 
placed. They were constantly stooping and lifting 
when it was not necessary. The loading-vehicle 
was also awkwardly placed in relation to the men. 
By making a number of changes along these lines, 
and by having regular rest periods for the laborers, 
Mr. Taylor trained them to load 47 long tons of pig 
iron daily instead of 121 long tons and with less 
fatigue. Their wages were increased accordingly. A 
man named Gilbreth did something of the same 
sort for bricklayers, finding that they had been 
making 18 motions in laying a bride, whereas 5 
were enough. 

This same idea has been put into housework by 
Mrs. Christine Frederick, an authority on home 
economics. Of course, we must admit that a home 
can not be run exactly like a factory and that we do 
not want it be. A woman is bound to have many 
interruptions, so that her "system" will not run like 
that of factory employees. Nevertheless, there are 
ways open to most women whereby they can save 
about 20 per cent of their time and strength without 
buying anything. 

To get this result, study each task and, if there 
are in your family people ready and able to help 
you, study them and find out which task each is 
best able to perform. Divide up the work according 
to what the members of the family can do best, and 
let each do his or her share regularly day by day 



THE FARM 
FAMILY 

and week by week. Then watch the way in which 
you go about your work, ask your helpers to do the 
same with theirs, and see how many improvements 
can be made. 

Labor-saving habits. Here are a few suggestions 
for labor-saving habits: When put-, ting clothes to 
soak, soak the starched pieces separately and keep 
them separate through the processes of washing and 
ironing. This saves lifting and examining pieces. In 
hanging them out, push the clothes basket on a cart 
or barrow and attach a bag of clothespins to the 
line, to be pushed along as needed. In ironing, place 
the basket on a chair. All these things save stooping 
and retracing of steps. 

In cleaning, first sweep all the rooms, then wipe 
all the floors, then dust. This saves many trips to 
pantries for the purpose of putting away certain 
tools and getting out others. Windows should be 
left to be done together another day. 
In cooking, collect all materials before 
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starting to make anything. If the. worker will try to 
picture the lines on the floor which her steps would 
make as she comes and go A s about her work, she 
will see that many of these criscrossing paths are 
unnecessary. She will then make one path do where 
there were three before. So far as possible, we 
should prepare at the same time those dishes which 
take the same kind of materials and mixing. We 
should sit down to work when we can, and should 
have a chair or stool of convenient height. Bowls 
and mixing dishes, when screwed firmly to a table, 
require no energy to hold them securely. 

In sewing, we should cut out the garments which 
are alike, or almost alike, at the same time; then 
stitch all the seams, hem all the hems, and so on 
until the work is done. This will save time. It will 
help if we choose our days and hours for each set 
of tasks with the hope of getting through them 
without confusion. (See also "System in Farm 
Housekeeping," p. 165.) 



Recreation for the Farm Family- 
Let us decide in our own minds why we are running our homes. Is it just a bitter 
toil, necessary because we have become wives and mothers? Is it to win fame among 
neighbors as fine housekeepers? Or is it for the sake of making our families as healthy 
and as happy as possible? If the latter is the case, then it is a part of our housekeeping, a 
part of our purpose, to keep ourselves "good fellows" for the sake of husband and 
children, and to provide for the family leisure and play as well as shelter, food and 
clothes. 



The need of it. Wastefulness has been one of the 
mistakes of American life. Now, as one of the 
results, we have worn-out farms and often, too, 
worn-out men and wpmen. Therefore, one of the 
important tasks of the farm home is to put back into 
the workers by means of play, the energy which has 
gone out of them in the form of work. Good times 
are the clover, the alfalfa, the nitrogen-producing 
crops of the home! 

No family so much as that of the farm is 
dependent on itself for amusement, because 
community life, even in neighborhoods where it is 
most active, is hard to reach. The creation of leisure 
and the, good spirits put into play are, therefore, 
matters of great importance and depend almost 
entirely on the housewife. If she shoulders the 
responsibility of making them a part of her 
housekeeping, she may look forward to the reward 
of a family whose efficiency is truly increased — as 
the productivity of the soil is increased by crop 
rotation — and to a household of young people who 
can feel that their best good times are enjoyed on 
the home acres. 

An 8- or 10-hour day can hardly be enforced in 
the country, yet it is possible to come much closer 
to it than is ordinarily done. What is necessary is 
for the housewife to have 



in her mind a time limit for her work, and to hold as 
closely as possible to it. If she does not set any 
limit to her hours of toil, except a few for sleep, she 
is sure to become a drudge, for there is always 
something more that can be done. Therefore, she 
must learn to stop after a certain amount of time has 
been spent on the home tasks, although she may 
know that more work remains to be done. 

How to get it. Certain hours should be set aside 
for family play. Saturday afternoons, for the 
children, at least, should be vacation time. Work 
should be made lighter 




Fig. 1X7. Good times are the clover and alfalfa crops of the home. Let 
all the family share them 
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Fig. 118. Table decorations for birthday and holiday festivals 
bring cheer and variety at a cost of but little effort and less expense. 

on Sundays. The farm woman should not have to 
prepare a big dinner on the day we are commanded 
to rest. Most people eat too much rich, heavy food 
at all times, and especially on Sundays. 

Birthdays should be celebrated by little parties. 
Picnics bring real refreshment. At some season of 
the year, each member of the family should have at 
least a week's vacation, leaving the home and 
getting inspiration from new surroundings. 

There are the absent members of the family, the 
grown-up children, whose places are always sadly 
vacant to mother and father. They, too, have a duty 
to the life of the family in which they were reared, 
and should make every effort to get home on such 
festivals as Thanksgiving and Christmas. The 
power to give the joy they can by returning, should 
more than repay them for the loss of any more 
exciting celebration among stran-. gers. Festival 
days ought to be filled each with its own flavor 
and spirit. Let the old- fashioned Thanksgiving 
dishes, so far as economy permits, load the table. 
Let Christmas smell of evergreens and sparkle 
with tinsel and shining, many-colored balls. These 
things lie around the very heart of family life. 

The automobile. The automobile is responsible 
for many of the changes in country life. It is giving 
pleasure daily to thousands of farm families. "For 
to behold this world so wide" is a desire of almost 
every human heart, and to speed along strange or 
only halffamiliar roads, to rush past houses where 
lives unknown to us are being lived out, supplies 
just the relief which we need from the pressure of 
our daily toil. Different from this refreshment and 
even more important, is the opportunity an 
automobile gives us to reach friends whom we 
could not reach on foot or with a horse; the chance 
to get to church, to clubs, to stores. If our own 
homes are to be stocked with cheerfulness and 
good humor, we must get out of them sometimes 
and draw upon the funds of wisdom, good sense, 
and fun which are stored in other homes. We 



must visit our neighbors. Although telephones 
bring us a sense of companionship and many a 
pleasant chat, still they can not take the place of 
visiting. We need to watch the light in our friends' 
faces to see them at work, to gather to ourselves 
the spirit of their famiiy life. 

However, to enjoy this pleasure, like other 
pleasures, one must have a free mind, and the car 
should not be purchased when, in order to do so, 
the home itself is endangered by a heavy 
mortgage, or the dollars which had been laid up 
for the rainy day must be used. Before buying, one 
should be able to see clear through to paying for 
the car and maintaining its upkeep, including 
insurance. On some farms, an automobile is a 
source of income, making possible the quick 
marketing of produce and serving many other farm 
purposes. (See also Volume III, Chapter 4.) 

Vacations. Some families tell of refreshing 
vacations spent in a tent or tents on the home 
grounds. The house is thoroughly emptied of 
provisions which would spoil, and is locked up as 
if the family were gone on a journey; it becomes 
almost a matter of honor not to enter it. On some 
shady spot near water, and preferably out of sight 
of the house, the necessary number of tents for 
cooking and sleeping are set up. A kerosene or 
gasoline stove is put in the kitchen tent together 
with whatever other equipment is necessary for the 
simplest picnic fare, for in order to enjoy this 
vacation, life must be reduced to its easiest and 
simplest. Cots are set up in the sleeping tent, or the 
ground may be covered with waterproof cloth and 
mattresses, or blankets or boughs may be stretched 
upon it for sleeping. A bowl and pitcher, a box of 
trunk, tables, and a few comfortable chairs, and 
the camp is complete. 

Out under the trees the simplified life of the 
family goes on. There are no rooms to clean, so the 
housekeeper has time for reading. She should 
bring with her just the books which give her most 
delight. It may be that this nearness to nature will 
turn her heart to poetry, or she may long to 
increase her sense 




Fig. 119. Just because they live and work in the country, is no 
reason why farm folk should not enjoy picnics and other vacations. 
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of change and distance by plunging into the lives 
and habits of other people and countries, through 
novels and stories of travel. Again, she may find her 
greatest delight in bulletins showing her how to 
perform more easily the tasks to which she must 
presently return. The point is that she should choose 
what rests and refreshes her, never forgetting that 
this is vacation. 

The children should romp, play games, and be 
care-free. Carpentry adding to the comfort of the 
camp will interest the boys; and sewing of a 
favorite kind will increase the girls' enjoyment. 
Reading aloud while handiwork is being done 
doubles the pleasure of the hours. Possibly the 
farmer himself will at first consider this vacation at 
home a silly performance, but he is on record as be- 
coming a convert to it in a day or two. It cannot fail 
to be a satisfaction to feel that the family is having 
a rest and a good time with the expenditure of very 
little money, especially when that expenditure is for 
equipment which can be used many times. 

Portable houses have become popular of late. 
They are more expensive than tents, but still within 
the reach of those who have but little to spend. 
They can be carried in an automobile and set up by 
any handy man or woman, and they are 
weatherproof and solid. Hotels are often willing to 
have them placed rent-free on their grounds, the 
table board of the occupants compensating them. 
Such a house will bring many a pleasant trip within 
the means of a farm family. 

It is worth while to watch in the newspapers for 
the advertisements of railroads and steamboat 
companies, showing special rates to certain places 
for a week or two. These corporations will also 
supply information about hotels and boarding 
houses on request. 

Expositions, fairs and institutes offer op- 
portunities for many pleasant trips. True, these 
require some work and study, but it is possible to 
obtain rest almost as thoroughly by means of a 
change of occupation and scene as by being idle. 
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There are various ways in which the members of 
the farm family may enjoy themselves. One large 
family in which there are many grown sons, each 
with his own family, has for years enjoyed an 
annual squirrel hunt, which is made an excuse for a 
two or three days' outing in the woods. The hunting 
grounds are only a few miles away, so that the 
journey is one on which the smallest children may 
be taken safely. On these trips the aged 
grandparents, the grown sons, and the 
grandchildren are brought together in a happy, 
care-free way. 

Another family, in which there are several grown 
sons and daughters, camps each year near the state 
fair grounds. In addition to seeing the fair at but 
little cost, all have a fine outing together. 

On some pleasant day in autumn, it is fine for all 
the members of the family to spend a day in the 
woods, gathering nuts. There are also many other 
opportunities for family gatherings. The 
neighborhood picnic, in which several families 
whose farms adjoin or lie near one another 
combine, is also well worth while. 

The best thing about all the pleasures in the 
country is that they may be homemade instead of 
being bought ready-made. Then, too, the' outings 
are held where conditions are such as to make them 
healthful and productive of well being and right 
living. 

The beautiful part about a vacation is that it lasts 
long after it is over. It even takes on new interest as 
it lives in the memory. It keeps on warming the 
heart and brightening the mind, and lasts as did the 
widow's cruse of oil. It gives the members of the 
family more to talk about together. So those little 
bickerings and misunderstandings which 
sometimes come up between members of the same 
household — no matter how much they love one 
another — are kept out because there are other 
things to occupy the mind. Perhaps the best test of 
a successful vacation or party would be: "How long 
is it going to last in our memories and increase the 
good nature and sociability of our family life?" 



The Problem of Hired Help 

The problem A of hired help, both in the house and in the fields, is yet to be solved. In 
fact, instead of being settled it becomes each year a still bigger and more difficult 
question. The city woman has trouble keeping servants, but her troubles are small as 
compared with those of the farm woman. In the first place, it is very much more difficult 
to keep a hired girl in the country. In the second place, the farm woman has the added _ 
problem of the hired man, frequently of providing him with board and rooming place. 



Help in the House 

(By Ruth M. Boyle) 

The scarcity of help. A good many of 

the housewives in the country, after many 



unsuccessful efforts, have come to the conclusion 
that they cannot keep help in the house. While a few 
are succeeding, they represent the exception rather 
than the rule. Undoubtedly, wages for women 
workers in 
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Fig. 120. A portable house provides excellent vacation 
accommodations for the whole family and can be taken on a picnic 
packed away in an automobile trailer. 



the country, in many states, have been too low. 
However, where pay has been increased, help has 
continued to be just as hard to get as it was when 
wages were lower. In practically every state where 
surveys of the labor situation have been made, the 
same conditions have been found. Because of the 
scarcity of help, many country families are moving 
to the cities and towns in order to lessen labor, 
which, in many cases, has proved too heavy for the 
housewife to keep up year after year. This 
movement from the farm to the city is of more than 
individual or family interest. It is, in fact, a 
national question. If we are to maintain a high 
standard of life, we must continue to have in the 
country as high a class of citizens as the nation 
develops. But first of all, there must be kept on our 
farms a sufficient number of producers to feed the 
millions whose homes are in the cities. So the 
question of how the housewife is to keep help, or 
how she is to get along without it, is really of very 
much more importance than it might at first 
appear. 

The attraction of work in town or city. While 
higher wages — or, at least, what may seem to be 
higher wages — have, no doubt, caused many girls 
to prefer town or city homes to country homes as 
places in which to work, there are other 
considerations. One of these is a shorter work day. 
Another is more opportunity for pleasure and 
recreation. The wider use of labor-saving machin- 
ery and the greater number of modern con- 
veniences in the city home also prove attractive to 
the girl who cooks or does other housework. 

Keeping help in the country. Of course, we 
cannot, nor would we, have conditions in the 
country the same as in the city. We cannot put a 
motion picture show on every farm. We can, 
though, through community effort, provide some 
kind of recreation and entertainment for all. A little 
thought, too, will often make it possible to interest 
the hired 



girl in some of the farm work by making her a 
partner, perhaps in the poultry business., in the 
garden, or in fruit production. Short hours every 
day in the year are not possible on the farm, but by 
careful planning of th<; work some of the trials of 
even the most, strenuous seasons may be done 
away with. Of course, a comfortable room, all for 
her very own, will go a long way toward making 
the hired girl satisfied. In the country, too, where 
people are thought of more according to what they 
are than what they do, the hired girl who is worthy 
may enjoy social privileges which she cannot have 
in the city. The greatest aid, though, in keeping 
help in the farm home will come through the use 
of labor- saving machinery, including modern 
heating, lighting and water systems. Of course, 
there is just as much difference between hired girls 
as there is between the women who employ them. 
To think of all of either class as alike would be 
wrong. In the solution of this problem, as with 
many others, understanding and sympathy, 
together with fair pay for services rendered, will 
help. 

The Hired Man 

(By Wm. L. Nelson) 

Not all farmers .employ hired help. Of those 
who do, some use it for only a few weeks or 
months during the busy season. Others prefer to 
keep at least one man all the year round. The latter 
plan is by far the more satisfactory provided there 
is at all times work enough to keep the hired 
laborer profitably employed. The hired man of the 
right kind, unless he is a specialist, generally 
prefers an all-the-year-'round job; while, as a rule, 
the man having a family will not consider short- 
term employment. (Chapter 5.) 

On farms where at least one man is kept all the 
year 'round, the most satisfactory arrangement is 
to hire a married man, and provide for his family 
as comfortable a tenant house as can be afforded. It 
may be that this man will board the extra hired 
men when they are needed. If so, the problem of 
regular help will be lifted from the shoulders of the 
farm housewife. 

In many cases, such an arrangement cannot be 
made. The farm mistress, then, must board the 
hired men herself. It may be that these men sleep 
in the same house, and in winter at least, spend 
their evenings in the family sitting room. Under 
these conditions, the most important fact to the 
farm woman is not that she will be required to do 
so much more cooking, or clean an extra room, but 
that the men her husband hires are going to live in 
her home in close intimacy -with all the members 
of her family. Children often come to think a great 
deal of the farm help; it is most important, then, 
that the influenc.fi which these men have over the 
youthful minds be a thoroughly wholesome one. 
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Giving the hired man his due. The man 
who can be taken into this close intimacy in 
the family, has certain rights in his turn. He 
has the right to a clean, comfortable sleeping 
room, to wholesome food, and to the same 
kind and amount of courtesy and considera- 
tion that is asked of him. He may not care 
to spend every evening with the family any 
more than they wish to have him. He should, 
therefore, have a stove in his room, a good 
light, and a table at which to read or write. 
On a farm where several hired men are em- 
ployed, one of the best plans for saving the 
housewife and giving the family privacy, 
while at the same time making the men con- 
tented and comfortable, is to have a hired 
man's room — not a bunkhouse or place for 
them to sleep, but a room in which they may 
gather to read and talk or write letters on 
Sundays and after work hours. 

Such a room might be provided with wash- 
bowls and towels so that the men could come 
to it directly from the fields instead of going 
through the kitchen. It should, of course, be 
easily reached from the dining room. There 
should be a row of hooks on which to hang Fig. 121. The farm family has both need and oppor- 
hatS and COatS, and SOme provision should tunity to provide its own recreations; games are invigor- 

also be made for other possessions. A built- atmg sport for young and old- 
in seat, chairs, and a table with farm papers 

and writing material should be provided also. 

On some farms such a room might also be Some farm owners have done away with the used as the farm 
office. vexations of men leaving just when they were 

Many farm women complain that hired most needed by giving bonuses in the form of men are not 
personally clean, and for this extra pay to those who stay throughout the reason are not pleasant to have in 
the house, year. In order to secure at all times the best In many cases the fault lies less with the work and 
the greatest amount of interest man than with the farmer who fails to pro- from the men, the plan of 
allowing a certain vide bathing accommodations except the per cent on the year's returns from the farm, 
washbowl and roller towel. Under such con- has also been put into practice m some places, ditions, in 
winter especially, the men become Where men are hired at certain wages per very careless; but generally 
this can be avoid- month on a year's contract, it is always a ed by providing suitable bathing facilities, good 
plan to provide for more pay for harvest- 
Plans for keeping help. The problem of se- mg, threshing, silo filling and such work re curing help in the 
fields is not yet such a dif- quiring extra help. There will then be less ficult one as that of getting help in the 
house, cause for the regular help's "flying up" on the Each year, though, farm help is becoming job, and 
even the most faithful will feel bet- more scarce. As has been said of the hired ter satisfied under such an 
arrangement, girl so may it be said of the hired man, that, Feeding threshing crews and other extra while 
wages have, very properly, been ad- help. Every farm woman, at some time dur- vanced, workers have 
become harder to get: i A g the year, has to provide for a crew of men In some sections, especially during 
times of — the harvesters, hay balers, silo fillers, or war or unusual demand for laborers on the threshers — 
ranging in number from half a part of manufacturers, crop acreages have dozen to 20 or more. Then it is 
that the been reduced because help could not be had. managing ability, the judgment, and the 

How to meet this problem of a shortage of strength of the housewife are put to the test, farm help is a big 
question. Many plans Neighborhood customs have much to do m have been proposed but not all of them 
will determining just how these larger meals are work; in fact, only a few suggestions seem to be prepared 
and served. In some com- worth referring to here. To make the quar- mumties, the custom is for the women 
whose ters of the hired man, whether he be single or husbands usually join forces on these big a man of 
family, comfortable and pleasant is jobs also to take turns at helping one another, well worth while. A 
limited form of profit-. In other sections the woman who has a crew sharing in crops or stock, returns from 
a few of men to look after, relies upon hiring extra acres'of ground, or some live stock as his own, help or 
doing the work herself, possibly buy- bave proved helpful in keeping the best men. . mg bread and some 
other articles of food. 




Pig. 122. Canning outdoors. With all the beauties of the country 
close around her, the farm woman should find or make it possible to 
enjoy more of them in the midst o£ her work. 



CHAPTER 12 

The Farm Woman 



WE speak of the farmer's life and work as complex, and varied, but cer- 
tainly the duties of the farm woman are no less complicated, no less 
varied and, above all, no less important. For she is not only the "food ad- 
ministrator" of the farm — with all the responsibility/that the supplying of fuel 
for hard-working and hard-playing bodies involves, — but also the guardian 
of clothes; the high priestess of the hearth and the living room; the living ex- 
pression of the "first aid" idea; often the regulator and timekeeper of all home 
activities and family plans; and ever the source of assistance, comfort and 
cheer for whatsoever member of the whole farm family needs help or advice. 
Sometimes, it is true, her ability and willingness to fill this many-sided office 
are not realized, taken advantage of, or appreciated. More often, however, 
everything she can give, is sought, — but, oh, so little is given her wherewith 
to make her tasks, even the ones she loves, easier! One of the greatest ad- 
vances that has come in agriculture has been the improvements along the 
lines of labor-saving systems and devices for the farm home. Yet this same 
field remains one in which a very great deal has yet to be accomplished. 

This chapter covers the four phases of the farm woman's domain. The first deals 
with system in housekeping; its value and how to attain it. The second considers the 
various phases of the food problem — the planning, preparation and serving of meals 
and special food materials. The third treats what may be called farm furnishings — the 
choice and care of textiles, bedding, linen, etc., as well as the principles of sewing and 
of home laundering. The fourth covers the essential points in the care of the sick on the 
farm. Every woman may feel — and many of them with every right to do so — that she 
knows more about her own housekeeping than any one else can tell her. Nevertheless, 
persons who have made special studies and experiments into this field, realizing and 
taking into account all its sides, have arrived at certain basic conclusions which can be 
of the very greatest benefit in many a home. It is these principles and their general 
application, rather than specific directions, that are discussed here. — Editor. 
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A. SYSTEM IN FARM HOUSEKEEPING 

. Blf Mrs. Virginia C. Meredith of Indiana who can lay claim lo the titles of teacher, writer, editorK lecturer, 
farmer and farm woman in all that the name implies. After the death of her husband in 1882, she assumed the active 
management of their farm — one of the oldest in the region and its herd of purebred Shorthorns and flock of 
Southdowns. Here for SO years, and later on a new farm which she herself developed, she has achieved notable 
success as a breeder and exhibitor. Meanwhile she also became deeply interested in the modern development of 
home economics, when the University of Minnesota opened its school of agriculture to women, she was coded lucre 
to start the work, with which she remained for 6 years. During that time the expansion of the field of extension work 
offered an attractive opportunity for further service, and she has ever since been active as a speaker in Institute and 
Short Course work in many states. Meanwhile she has become a contributor to the agricultural press, her writings 
covering a wide range of subjects relating lo livestock, the farm in general, the farm home, and the farm family. Her 
acquaintanceship among successful breeders, and her activity in progressive organizations have had a further 
broadening influence that increases her ability to tell other farm women the things they want to know, in the way 
they want to be told them. — Editor. 

A N overwhelming majority of farm women in the United States is composed Jrl. of 
individual women who perform all the labor of their own households with perhaps some 
little irregular help given by children. The daily tasks of each woman are such as belong 
to the mistress of a home, the mother of a family and to general housework. They 
include everything from the rearing and disciplining of children, the entertainment of 
visitors, the buying of clothing and household supplies, the selection and preparation of 
food, to every kind and description of cleaning, including the scrubbing of floors and 
the adequate ventilation of bedrooms. 

Naturally the performance of this varied work requires a high order of intelligence; 
fortunately, intelligence may be acquired and developed almost without limitation. 
Inevitably this work requires for its performance a large share of the working hours of 
each day, and these hours are limited; they cannot be lengthened or multiplied by any 
means whatever. It follows, therefore, that if the housekeeper cannot add to her 
available time, she may, and indeed must, use whatever time she can command in the 
very best way. It is her part not only to discover but also to use a system suited to her 
house and to her family. This system will develop a plan to save her own labor, time and 
strength, while at the same time promoting the health, comfort and usefulness of the 
family. The efficiency of the system will depend upon the worker's knowledge and use 
of good methods; also it will depend greatly upon the tools with which she works. 

Efficiency in any field whatever, in household management as well as in civil 
engineering, is based on a clear understanding of the problems to be solved. 
Unfortunately a full comprehension of its problems may easily escape persons engaged 
in an unorganized and complex industry like housekeeping, where there are no 
recognized nor accepted standards either in quality, labor or scale of living. In every 
community, however, there are some women who, by knowledge, experience and 
executive force, have mastered the complex business. They seem never hurried, never 
behind time, meals are well chosen, well cooked and served regularly; children are 
clean and suitably dressed; the house is always in order; canning and preserving are 
promptly done in season; they have time for visitors and visiting, for the club and for 
church. 

A practical housekeeping plan. An analysis of the system used in one well- kept 
house ought to furnish the basis for a working plan for every house. While it is quite 
impossible to make a plan that suits every home, it is likewise impossible to make a 
plan that will suit the same home every week in the year. Nevertheless, a plan may be 
found that has coherence, however elastic 
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the administration of the plan may be. A suitable system is always the result of an 
adequate survey of what needs to be done plus an estimate of the labor, the knowledge, 
and the time available for the doing of it. 



The Elements of Perfect Housekeeping 

Every house, speaking broadly, has 3 centers, 
namely, a labor center, a living center and a 
sleeping center. To manage and bring these into 
proper relations, one to another, and each to the 
fundamental needs of the particular family they 
serve, without overemphasis of one or neglect of 
another — this constitutes perfect housekeeping. 

The labor center (p. 168) is primarily the 
ldtchen, where food is prepared and where dishes 
and utensils are cleaned. It also includes the 
laundry where the cleaning of soiled clothing is an 
essential task. System in this center is based on a 
correct knowledge of methods, while efficiency is 
dependent largely on the tools that are used. 

The living center (p. 173) is the family sitting 
room where all meet to sit, talk, read, study or 
play, and the dining room where the family comes 
together at least three times a day. The living 
center is the heart of the home, it exists for the 
development and enjoyment of each member. 
Efficiency here is dependent upon the knowledge 
represented in the selection and use of furniture, 
floor coverings and wall decorations and the 
choice and care of a system of lighting and 
heating. 

The sleeping center (p. 175) where about one 
third of the life of each member of the family is 
passed, determines in a marked degree the 
personal health and usefulness of each individual. 
Efficiency in this center is dependent upon the 
knowledge of sanitation and hygiene which the 
housekeeper is able to express in her purchase of 
bedding and its subsequent care, and through her 
plan for ventilation. Efficiency in this center is pe- 
culiarly important because, when asleep, one 




is unconscious and cannot change conditions; 
moreover, the physical system is relaxed during 
sleep and so is very sensitive to whatever 
conditions, good or bad, the housekeeper may have 
created. 

Family habits may promote good housekeeping 
or, on the other hand, they may render it 
impossible. Family habits may "just grow" like 
Topsy in "Unde Tom's Cabin" or they may be 
established through cooperation and by long and 
laborious teaching, by precept and example. Where 
right habits, related to housekeeping, are 
established, they contribute strongly to the smooth 
running of the household machine, they become, in 
fact, a priceless lubricator that reduces wearing 
friction. 

' 'A budget is a detailed plan of anticipated 
income and expenditures for some definite future 
period of time, as a week, a month, a year; it is 
intended to control expenditures during that 
period." The housekeeper is concerned with the 
expenditure of labor, knowledge, time and money 
in whatever pertains to the home. The expenditure 
of money is constant in 4 distinct lines: (1) for 
existence, (2) for comfort,/(3) for culture, and (4) 
for philanthropy.— 'A. wise distribution of the in- 
come along these lines is most surely accomplished 
by the forethought that grows into a plan which is 
called a budget. Modem housekeeping recognizes 
in the budget a dependable basis for efficiency in 
equipment and maintenance. 



A Plan for the Week 

Sunday, according to the calendar, is the first 
day of the week, but in the American home it is 
practically the last day — a climax toward which all 
the interest and activities move, making it a day for 
family life at its best. The family ideals determine, 
not only its use, but the nature of the household 
work for the day. One family translates the thought 
of a day of rest into habits of laziness, another 
considers it a day for feasting and emphasizes the 
heavy Sunday dinner; one believes it to be for the 
promotion of neighborliness and devotes the day to 
visiting, another thinks it is intended to be a 
change from the labor ol the other six and gives it 
to recreation and outdoors. Modern ideals of 
parental duty may produce a special responsibility 
on the part of the father toward the small children 
so that he assumes a Sunday care of them that turns 
the day into one of comparative rest for the mother. 
Some hold to the old and venerated ideal which 
sets apart the Sabbath to be a time for religious 
instruction and worship; these attend church and 
Sabbath school. 



Fig. 123. Is washday in your house a laborious, primitive, 
disheartening chore like this? — 
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Monday usually finds the entire house in more or 
less disorder after the semi-holiday of Sunday; 
therefore it becomes the logical time for setting in 
order, sweeping, dusting and doing light cleaning. It 
is, too, a convenient day for baking and any other 
general preparation that will reduce the cooking for 
the following day, which is to be washday. The 
clothes that are to go into the weekly washing 
should be collected and looked over; there will 
always be some articles that need the kind of 
mending which can be better done before, rather 
than after laundering, such as darning table linen, 
and mending lace and other garment trimmings. 
Assorting and mending the clothes and putting to 
soak overnight such as require it, is a plan of work 
that divides between two days the time and labor • 
that are required to do the family washing. 
Consequently it reduces the weariness of the task as 
a whole. 

Tuesday should be the universal family wash day. 
It is early enough in the week to permit the ironing 
to be finished without dragging along to. the very 
end, and yet it has a previous day of preparation, 
not only for the washing itself, but for lightening 
the daily work of household routine with its in- 
evitable three meals on wash day. The plan of 
Tuesday's work will include an oven dinner, which 
reduces the necessary attention and labor given to 
the preparation of food. 

Wednesday. Whether or not this shall be ironing 
day is a debatable question. For many women, it 
seems desirable to separate the washing and 
ironing, both of which demand that she shall be on 
her feet almost continuously. The intervening day 
may well be devoted to sewing or some similar 
work that admits of sitting. There is a too prevalent 
tendency to conclude a piece of work by hurrying to 
"get it over," that may lead to an intemperate 
devotion to the task itself without a due recognition 
of the fact that efficiency is not so much a matter of 
time as it is of methods which finish the work in 
hand and then leave a residue of energy and a state 
of mind capable of enjoyment. If ironing is to be 
done on Wednesday, it deserves to be done with 
good tools that save the time, labor and comfort of 
the housekeeper. The built-in ironing board and the 
self-heating smoothing iron are conveniences 
adaptable to every home and at a cost within the 
reach of every farm woman. 

Thursday is the day when the unusual, irregular, 
but necessary things may be given attention; there 
are a general looking over of cupboards and 
household stores, the polishing of silvei', airing of 
bed clothing, and kindred tasks that can be grouped 
or separated. The attention to household stores is a 
matter not merely of cleanliness and order, but also 
of economy, when overlooked supplies are brought 
forward for use while they are usable. In this 
connection there is a bit of work that 




Fig. 124. Or have you taken advantage of modern inventions to 
make it merely an item in an interesting, varied, enjoyable life of 
activity? 



may properly belong to this day, namely, the 
planning of meals for a week. Competent stewards 
in hotels and restaurants plan the meals for a week 
or more in order to economize in material by 
properly combining foods. The housekeeper in her 
narrower domain can lighten her labor, save 
materials and reduce cost when she has a plan of 
meals for consecutive days. Such a plan is 
workable when it becomes a matter of personal 
trial backed by a thorough belief in the wisdom of 
devoting brains, as well as time, to everyday uses. 

Friday is popularly considered as sweeping day, 
although the housekeeper who is enterprising 
enough to have a plan for the week is likely to 
make every day a cleaning day, in a limited sense at 
least. With her housekeeping well in hand, she may 
keep Friday afternoon for visiting, or permit the 
claims of a club composed of a group of neighbor 
women to have first place; it may permit a trip to 
town for shopping, or an hour of enjoyment at the 
public library, or a real visit to a relative. Such use 
makes this an important day and its privilege is a 
duty, which, if properly discharged, is far from 
being a negligible part of housekeeping, because it 
brings into the home new topics of conversation, 
forms taste, and fosters friendships that have 
lifelong influence. These things of sentiment are so 
dependent upon efficient housekeeping in their 
opportunity for expression, that the housekeeper 
must estimate them as a part of her plan. 

Saturday is the busy day when cleaning house 
and extra cooking in preparation for Sunday take a 
prominent place in the day's work. Putting on fresh 
sheets and special care of the beds, getting clean 
clothes in order for the family and readily 
accessible, all these require time and must not be 
neglected. 

Planning for the Seasons 

After the Christmas holidays, when the days are 
beginning to lengthen and before outdoor activity is 
possible, is the logical time 
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to accomplish household sewing; the time when 
the store of sheets, pillow cases, tablecloths, 
napkins and towels may be replenished for the 
year; when aprons, wash dresses and 
undergarments may be made up. With thi.'j general 
and necessary sewing out of the way, that which is 
special and seasonal, like summer or winter 
dresses, is not burdensome. 

Early summer brings the important work of 
putting away winter bedding and clothing with the 
necessary cleaning and protection from both dust 
and moths. This season, too, is the time for making 
jellies and jams from the berries and small fruits. 
The work in this connection is much lightened if 
jars and glasses as soon as emptied are thoroughly 



cleaned and put away secure out of reach of dust, 
preferably in their original pasteboard cartons. In 
this way the labor connected with their sterilization 
is made inconsiderable. 

Later in the season there i3 care of the vegetable 
garden, the canning, drying and preserving of the 
larger fruits and the storing of vegetables and fruits 
for winter use. Last in the year is the heavy work 
of rendering lard, making sausage and other items 
connected with the home curing of meat. 

The distribution of this seasonal work, when it 
finds the housekeeper prepared to despatch it, is 
easily managed. It becomes burdensome only 
when there is no plan or preparedness. 



Making housekeeping easier. There are six main sources of information 
relating to changes and improvements in housekeeping, namely, bulletins issued 
by the U. S. Department of Agriculture and by the extension departments 
of the agricultural colleges; attendance at farmers' institutes; membership in 
homemakers' clubs; the advertising pages of the better class of farm journals; 
catalogues of reliable firms; and visits to well-equipped homes and to big 
stores. 

These sources of information fall into two groups since the first three relate 
to methods, and the second three to adequate equipment. Under some cir- 
cumstances, an improved method may save as much time and labor as a good 
tool. This is illustrated in the making of bread at home; when the short process 
is used, there is no setting of sponge over night, little kneading is required, 
and by baking in single pans, a thoroughly good and palatable loaf is secured. 
That good tool, the bread mixer, saves both time and labor when many loaves 
are to be made at one baldng, but on the other hand, the care of the mixer 
itself requires more time and labor than it saves when only two loaves are made. 
The short-process method is just as valuable with many loaves as it is with 

proves of greatest value only when 
many loaves are made. 

The increasing lack of household 
help that is at all helpful is one of the 
main reasons that are causing the 
housekeeper to seek improved methods 
and better tools, and to spend on these 
the money she would willingly pay to a 
competent helper. 

The Kitchen — the Labor Center 

In the kitchen, the greatest single factor in 
saving labor is in the nature and arrange- 
ment of its furnishings. The work performed 
there falls into 2 main groups: (1) the col- 
lecting of materials and utensils for the prep- 
aration of meals; and • (2) afterward, the 
cleaning and putting away of the utensils 
and the disposal of "leftovers." Hence it 
follows that the position of stove, table, cup- 
^^i^^^^^-^ elation to each 
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few, while the bread mixer, as a tool, 
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homes mean d°r«£y and 
wasted energy. 



the most conve- Should one not wish the covered table, zinc 
nient plan, that of forms at least a fine facing for the wall back 
having' the main of the table. It is easily kept clean and with 
furnishings ranged a long 8 inch shelf above it completes a good 
around the walls, type of kitchen work table. Many house- 
The painted wall keepers will find a small movable table a con- 
is first choice. Oft- venience for extra occasions, 
en, however, this The kitchen stove or range. The first de- 
must be modified, cision that must be made by the housekeep- 
but always, from a er is whether the cooking range is to be used 
sanitary stand- for the one purpose of cooking or shall it 
point, the use of a serve also as a heating stove. If there should 
wash is to be pre- be a furnace in the house, the decision is al- 
fjerred to paper, ready made. If there is no furnace, then 
Where the floor is there remain two choices, the first being a 
laid with good floor- cook stove that is also a heater. The objec- 
ing, it should be tion to this is that during the summer it ren- 
left bare; if oiled at ders the kitchen a very uncomfortable place 
intervals it will pre- for one who must spend a large share of her 
sent a gOOd ap- time there. The second choice is a range 
pearance and will which uses gas and depends upon an ordinary 
nor require undue heating stove for winter use in the kitchen, 
Linoleum is a desirable The advantages of the gas range are that it 
warmth. It is easily reduces the time and labor needed for cook- 
mop, using no ing meals, it gives a better control of the 



labor in its care 
covering that secures 
kept clean and bright with a 

soap but adding 1 part of skimmilk to 10 of oven, and does away with unnecessary heat 
water. The bare floor, if rough and uri- in summer; it does not require a chimney and 
even, is not a suitable base for linoleum and, therefore can be placed with its end near a 
much less so for the cheap grades of oilcloth window in order to secure the best light, with- 
and fiber coverings; such a surface should out any regard to the location of the chimney, 
first be covered with building paper. The later models of gas stoves using gasoline 

Water. Water shares with heat a first or coal oil are so constructed as to be entirely 
place in the kitchen equipment. Providing safe under the management of a careful house- 
an ample and convenient farm water supply keeper. 

requires an outlay that in some cases. amounts The fireless cooking range. The best 
to half as much as the cost of the comfortable adaptation of the principle of fireless cooking 
house it serves, yet it may be an economic 
answer to an hourly demand. The water 
system, when installed, saves labor and time 
and promotes health in a satisfactory _ way. 
In an old house, the water from the cistern 
can be brought into the kitchen with little 
expense. A galvanized iron pipe and the or- 
dinary pitcher pump will deliver it at the 
sink. This operates easily and saves many 
steps and much heavy lifting. 

The white enameled sink and the pump 
should be built in with a work table extend- 
ing along the wall, with the sink directly in 
front of a window. The housekeeper and no 
other should decide how high sink and table 
shall be from the floor. The drain board will 
be at the left of the sink with the pump at 
the right. The table 2 feet wide and 5 or 
more long, is an extension of the frame that 
holds the sink and pump. The whole struc- 
ture should stand on legs, and be open be- 
neath, not with closets. The waste water is 
carried away by a pipe with a trap and well- 
laid tile. This simple addition to an old 
kitchen may be made by any carpenter and 
at a moderate cost. The top of the table 
should be heavy and of one piece. Cypress, 

although Soft, is a satisfactory wood thatpIG. A 27. A kitchen pur 
wooden table kitchens should cost not more than $15, and get result in top, however, may be covered with zinc, immeasurable 
saving of time, energy and health. 
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Fig. 128. A modem coal range partly in section to show the course 
of the drafts 



is the gas range which has an oven built to 
conserve heat so that when it becomes heated, the 
gas jet may be turned off, and bread and meats will 
bake perfectly without any further consumption of 
gas. The woman in town will probably prefer a 
tireless cooking range that uses manufactured gas, 
but for farm women a range that uses gas 
generated from gasoline or coal oil is the only 
choice, unless acetylene gas is available. Those of 
the latter type come in acceptable styles and at 
moderate prices. Gas cannot be generated from 
gasoline in a cold room, and to some persons this 
is an objection to the gasoline range, but the 
reduced labor and cost of fuel required for cooking 
on a gasoline range the entire year will more than 
offset, in most cases, the labor and cost of heating 
the kitchen either by furnace or by the inexpensive 
small sheetiron stove during the winter. 

The fireless cooker. That the fireless cooker has 
failed to reach the full degree of popularity which 
it deserves is due, perhaps, to its misleading name; 
but whatever its name and whatever its reputation, 
the device itself is wholly reliable and a very great 
help to the housekeeper who will use it as directed. 
The principle expressed in its construction is that 
of saving heat that has been first secured in the 
usual way by the combustion of wood, coal or gas. 

The compartment that receives the food which is 
to be cooked contains also the heated stones. This 
compartment, usually round, is made of metal and 
is placed inside a wooden or metal box with a 
space of several inches between the two. This 
space is packed with mineral wool or similar 
material that is fireproof. This plan of construction 
is intended to conserve the heat for a long period. 
With meats, and some vegetables, this long, slow 
cooking secures a palatable product very much 
better than can be secured otherwise. When such 
uncooked food as chicken, a beef or pork roast, or 
beans for baking is put in the fireless cooker it 
needs no further attention for 3 or 4 hours, and 
indeed, if left for a longer period will not be hurt 
in any way. It is this fact which constitutes the 
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value of fireless cooking. The housekeeper may 
leave the Sunday dinner to cook while the family 
is at church and without any fear of accident from 
fire and with the assurance that a hot dinner will 
be ready on her return. An afternoon in town or at 
the club may be quite care-free when she is sure 
that all is going well at home. The fireless cooker 
is of especial assistance at harvest time or during 
com shredding and silo filling v/hen its 
compartments will take care of the heavy cooking. 
One should carefully read the instructions and 
recipes sent out by the manufacturers in order to 
learn what to attempt and what to avoid. The 
housekeeper will soon become mistress of the 
situation and know how dependable the fireless 
cooker is within its limits. 

When buying a fireless cooker, one should 
investigate the different types, as each year 
witnesses valuable improvements that enable one 
to get more value for the same price than was 
possible previously. 

Cupboards. Cupboards have such a useful place 
in the kitchen work that their construction and 
placing deserve especial consideration. When the 
kitchen is longer than it is wide, a type that has 
proved satisfactory in use is a double one, really 
two sets of shelves placed back to back with the 
usual doors opening out from the two sides. When 
this double cupboard is placed with one end 
against the wall, it has the effect of dividing the 
room to a certain degree. This style of cupboard 
should be about 4 feet wide and should extend 
from floor to ceiling. It will take care of table 
dishes, cooking utensils and grocery supplies, 
protecting all from dust and contributing much to 
the orderly appearance of the kitchen. Placed near 
the middle of the room, its double doors on one 
side will open toward the cooking range, which is 
at one end of the kitchen, while the doors on the 
other side of the cupboard will open toward the 
sink placed at the other end, with the work table 
midway between sink and 
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Fig. 129. Where city, natural, or home-manufactured gas is 
available, the gas range is a great comfort and convenience, 
especially in summer. 
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Fig. 130. The fireless cooker rightly managed is a great labor- and 
fuel-saver. It may be bought, as in this case, or made at home (see 
Fig. 105). 



range. The upper section of this cupboard should 
have rather shallow shelves, the doors opening over 
an 8-inch extension that makes a convenient ledge 
about 40 inches from the floor. Here there should be 
drawers, perhaps 6 inches deep. The space below 
the drawers forms a lower cupboard with adjustable 
shelves. The carpenter who builds the work table 
can build this simple but very convenient 
arrangement of shelves with doors. 

Another type of cupboard, liked by some as a 
step saver, is built in the wall between the kitchen 
and the dining room with doors opening into both 
rooms, thereby allowing the clean dishes to be 
placed on the shelves directly from the sink in the 
kitchen, and, when they are needed in dining room, 
to be taken directly from the shelf in that room. 

The dumb waiter. The kitchen equipment may 
include a dumb waiter easily handled by ropes and 
used to convey the food placed on its shelf to the 
cooler cellar below, to be kept there between meals. 
This shelf, or waiter, moving in a vertical shaft can 
be made by any handy person and will save the 
housekeeper many trips up and down the cellar 
steps. 

Flour bin. A container that is both convenient and 
clean is a hanging flour bin containing 50 pounds, 
made of tin and with a sieve at the bottom that is 
operated with a crank like the common flour sifter. 
The flour is put in from the top and securely 
covered with a lid. When the bin is hung on the 
wall by its wooden panel over the extra kitchen 
table, it will be found extremely convenient and 
economical, since no flour is wasted as is often the 
case when it has to be dipped out of a flour chest or 
sack. 



The meat grinder. The meat grinder is an 
indispensable tool in the kitchen. In fact, its name 
does not convey an idea of its manifold uses. 
Probably no one service it performs is so helpful as 
the grinding of bread crumbs. The scraps gathered 
during several days, when dried crisp in the oven 
and put through the grinder, may be kept a long 
time if placed in a clean dry glass jar and left 
uncovered. Thus prepared, the crumbs are not only 
saved but they are a very quick help in making 
scalloped vegetables and fruit puddings. Nuts for 
cakes and for salad may be ground and kept until 
needed, and fruits, such as pineapple that is to be 
used in jams and marmalade, may be pulped in the 
meat grinder. 

Knives. A full equipment of knives is essential 
in the efficient despatch of cooking processes. 
There are numerous kinds especially adapted to 
various uses. One kind that cannot be spared is the 
bread knife with its scalloped edge. This knife is 
used for no other purpose and should be kept 
hanging with the 12-inch bread board on which the 
loaf is sliced. The -paring knife, short and sharp, 
must have a firm handle, preferably of metal and of 
a piece with the blade. Such knives should be 
bought in pairs or triplets. The dull heavy butcher 
knife or old case knife is not a substitute for the 
efficiency of a real paring knife. A grape fruit knife 
with its curved blade is almost indispensable in 
preparing grape fruit and oranges for the table. 
Scissors are extremely useful in shredding lettuce 
without bruising it and for clean cutting of fruits 
for salads. Until a pair of long-bladed scissors are 
included in the equipment, one does not realize 
their usefulness in the kitchen. 

The pineapple and the strawberry nipper, with a 
score of other small conveniences, have a right 
place in the kitchen of every one who wishes to 
save her own time and labor and also secure 
satisfactory results in cooking operations. 
Inventors and manufacturers constantly add to 
labor-saving devices on sale in the big stores. 

Spoons. Wooden spoons intended for use with 
fruits and acid mixtures are a welcome addition to 
the kitchen collection._ , Their noiseless operation 
fits them for beating cake batter, and they 
contribute decidedly toward saving the finish of 
utensils that are used when the stirring of the 
contents is necessary. 

Spatula. The spatufer 




Fig. 131. Convenient kitchen knife racks: a is of wood; b is a stiff, 
spiral, wire spring 



172 

FARM KNOWLEDGE 



Fig. 132. A well-arranged kitchen work table and shelves. The 
wooden strip to keep utensils in place is better than tacks or a 
groove in the shelf. 



thin blade and dull edges, is a valuable tool for 
turning-food and for lifting it from the pan. For 
this it is so much superior to a knife that it is in 
constant use. It is helpful, also, in skillfully 
transferring the dough of cakes and biscuit from 
the rolling board to the baking tin. 

Utensils and wares. Modern improvements are 
nowhere more marked in number and in value than 
in household utensils. The iron pot and skillet used 
in earlier times have been almost wholly 
superseded by many types of utensils and many 
kinds of wares that efficiently serve the 
housekeeper. The double boiler has now become 
more useful than the teakettle, combining as it 
does the two advantages of being easy to clean and 
making impossible the scorching of delicate food. 
Earthenware baking dishes are in almost universal 
use because they not only hold the heat, but also 
can be used in serving the food cooked in them, 
and are easily cleaned and scoured. The more 
expensive transparent wares are durable and 
attractive. Aluminum deserves its popularity on 
account of being light to handle and easy to clean. 
Tinware seems to be going out of use because of 
its poor quality of late years. Granite ware, except 
in the very best quality, has but a short life 
usefulness. 

The stool. The introduction of the high stool, to 
be used at the kitchen work table, marks the 
development of a sane sense of 



the importance of saving woman's strength 
wherever and whenever this i3 possible. Many 
forms of work that could not be done when seated 
in a chair, can be done perfectly when seated on a 
high stool. Sometimes, and for some women, it 
seems vastly easier to get the stool than to get the 
habit of using it — doubtless due to a lingering 
tradition that bustle and hurry mark the capable 
woman, and with no comprehension of the fact 
that plan and poise distinguish the modem wom- 
an's efficiency. 

The basement laundry. A generally approved 
model for a farm house includes a basement or 
cellar with windows large enough to admit ample 
light. When there is a gentle slope to the grounds, 
an outside entrance may be on a level with the 
ground. This has many advantages: (1) It permits 
having a washroom for the men which they can 
reach from the barns, on a level, and where extra 
clothing such as overalls and coats may be hung. 
(2) It gives easy access when storing apples and 
vegetables. (3) When water and a stove are 
provided, canning, butchering and washing can be 
done there, thus taking from -the kitchen a class of 
work that entails more or less disorder and dirt. (4) 
If a motor is installed in the basement, it can pump 
water for both house and barn, run the cream 
separator, the washing machine, and the chum, and 
indeed relieve the farm woman of a long line of 
heavy work. 

The self-heating iron. While the farm woman is 
denied the use of the electric smoothing iron, she 
can have a self-heating iron that uses gasoline. 
Such an iron is moderate in price, entirely safe, 
and the woman who once uses it would not 
willingly do without it. It not only saves steps and 
does good work in less time, but also saves fuel 
and the undue heating of a room. The price is 
within reach of almost any farm woman. An 
ironing board, when used in the kitchen, may be 
fas- 




Fig. 133. A basement laundry with gasoline-engine- driven 
equipment. Washing can be done here in all weathers without 
disturbing or obstructine thp. kitchen. 
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water, soap and plenty A of clean wiping towels 
make dish washing fairly easy until some great 
inventor puts on the market a practical dish washer 
for family use. 

Brushes. A full assortment of brushes contributes 
to the saving of time and labor and to thoroughness. 
The small, inexpensive fiber brushes should be 
bought by the half dozen, some to be kept 
exclusively for cleaning vegetables, like potatoes 
and beets, others for the sink, with larger ones for 
scrubbing. After using a brush it should be put away 
with bristles down. There are scouring ;poivders to be 
had that are far better than soap in their power to 
remove greasy dirt easily and quickly. The various 
kinds have various uses. Better ones appear every 
season and these deserve to be sought out and used. 
The mop is useful within its limits. It will not reach 
corners but it is of great help in cleaning floors. The 
ease of operating it is increased when a pail is used_ 
that has a device for wringing the mop without the 
need of touching it with the hands. This device can 
be bought and attached to any pail. 

Disposal of waste. Here, perhaps, more than at 
any other point, the housekeeper may demonstrate 
her mastery of her business. Everything that comes 
into the house must go out via some safe channel. 
Water needs a waste pipe to carry it to a safe 
distance or a safe place where it will not menace the 
health of the family; the sweepings from the floors 
must be disposed of in a cleanly, sanitary way, 
preferably burned. The waste from vegetables and 
fruits, such as parings, and the scrapings from 
cooking vessels and scraps of 



food past using, must find their way to the garbage 
pail, which should be covered and frequently 
emptied in order that it shall not become a 
nuisance. 

The Sitting Room — the Living Center 

The labor connected with the care of the living A 
center of the home depends upon the selection and 
use of its furnishings and upon the family habits of 
order. 

The care of the floor. The kind of floor and its 
carpet, or rugs, are outstanding points of interest 
because the choice that is made in their selection 
determines the amount of labor that must be 
expended in their care. The expensive hardwood 
floor will have to be waxed and oiled, but its good 
appearance may be considered worth the labor. 
This floor admits the use of rugs which are 
regarded with favor, due, in some degree, to the 
convenience with which they can be taken out of 
the house for cleaning. The painted floor, which is 
much easier to care for than the hardwood, will, 
with rugs, meet the modern sanitary demand for 
less dust in-the house. Many persons, however, 
prefer a floor entirely covered with carpet. 

The vacuum cleaner is invaluable in the care of 
carpets and rugs. Its popularity is due to the 
thoroughness of its work. Dust and dirt are taken 
through the action of suction, di- 




Fig. 135. The vacuum cleaner whether hand- or electric-driven 
represents the easiest and most hygienic method of keeping the house 
free from dust. 
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Fig. 13G. Carpets and rugs require the use of a good carpet 
sweeper (a) or better still, the improved, combined vacuum cleaner 
and sweeper type (b). 



rectly from the carpet, into a closed bag or box 
that can be emptied outside the house where they 
may be burned. The use of the vacuum cleaner not 
only reduces vastly the work of dusting everything 
in the room, but through the absence of dust 
prevents the furniture from growing prematurely 
dull and shabby in finish. While some farm 
women cannot make use of the type of vacuum 
cleaner that is operated by electricity or other 
power generated by machinery, yet they will find 
on the market styles to be operated by hand which 
are thoroughly satisfactory in the results obtained 
by their use. 

The carpet sweeper, an arrangement of rolling 
brushes enclosed in a box, retains its usefulness 
because it is light and can easily be run under and 
around the table after each meal, and in the sitting 
room every morning, thus quickly brushing the 
surface and securing neatness while the thorough 
cleaning is takec care of weekly by the vacuum 
cleaner. 

The draperies or curtains for the windows 
should be given especial thought and be made to 
serve the use of the windows. They should be hung 
to admit light freely and be of material easily 
cleaned. The color of the walls is important and it 
is not wise to be wholly controlled by fashion in 
choosing wall papers. One should remember that 
the plain papers of light tan, gray or cream tints 
are cheerful; while large patterns in the heavy 
reds, greens and blues, reduce the apparent size of 
the room and are depressing to many persons, al- 
though children, and even older ones, are not 
conscious always of what influence it is that 
irritates or depresses. 

The lighting of the farm house is usually its 
weakest point in regard to efficiency; being denied 
electricity and manufactured gas, except in rare 
instances, the usual source of light has been the 
kerosene lamp. Probably few forms of work are as 
distasteful as the cleaning and filling of kerosene 
lamps, while the light itself is too often dim, dull 
and depressing instead of being cheerful and suffi- 
cient. There are now made portable gasoline lamps 
that are absolutely safe and give a better light to 
read and sew by than either the average electricity 
or gas; being without a glass chimney they 
practically require almost no care. Whatever may 
be done about the rest of the house, when there is 
no 



lighting plant installed, at least the family living 
room should be equipped with lighi that insures no 
injury to the eyes and illuminates every section of 
the room. 

The open fixe should be a feature of every 
family sitting room; it represents the sentiment of 
the hearth without which farm life would be barren 
and lacking in the essentials of personal 
development. The care of an open fire of wood or 
coal is much lessened when a chute opening from 
the hearth carries the ashes directly to the cellar 
below whence they can be removed at convenient 
intervals and thereby avoid their dust in the living 
room. 

Furniture. A large center table is an essential 
piece of furniture; it should be substantial, plain in 
style so that it may be quickly dusted, and without 
cross pieces below, that would tempt the feet of 
children to mar its finish. It must be large enough 
to hold comfortably the papers and magazines in 
daily use and to give the children a place on which 
to study if they wish. 

Chairs are found most satisfactory when the 
needs of each member of the family are 
remembered in their purchase, the small chair for 
the little tot, the strong, well-built armchair for the 
man, a restful low rocker for the mother. The 
mistake should be avoided of buying a chair for its 
looks disregarding its construction or comfort. Old 
furniture is the vogue, not because it is old, but 
because it was made by hand in a day when 
cabinet makers respected their trade and used only 
good material, building well and on good lines 
without meaningless frills. 

A couch or lounge is a desirable addition to the 
living room, not for ornament, but to invite and 
permit the horizontal position, the value and 
restorative powers of which housekeepers 
sometimes fail to appreciate during the quiet time 
that every life needs sometimes during every day. 

Book shelves give to a room a note of fine living 
that has no substitute; the dusting of books is a 
care cheerfully bestowed. A combination writing 
desk and bookcase may be convenient but will not 
prove as good a choice as separate shelves. But 
under any circumstances, there ought to be a 
convenient writing place, with its supply of 
stationery, pen and ink. Many farm people are 
negligent in the matter of business and friendship 
letters, often because of the lack of writing 
materials kept in a convenient place. 

In hanging pictures on the walls of the home, 
one adds decidedly to the sum of labor required for 
its care. Therefore they should be chosen with 
deliberation, for a reason, and sparingly. One 
picture that is inspiring or restful is to be preferred 
to many that have no meaning. There are scores of 
pictures suited to an art museum for every one 
suited to hang in a home. A comparatively safe 
purchase is represented in reproductions of 
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Fig. 137. Plan and dimensions of a tea-cart that can easily be made 
at home._ With the scarcity of hired help, such aids have become 
invaluable. 



pictures that have been endorsed by the good taste 
and judgment of cultivated persons. The choice 
among such pictures is so wide that it does not limit 
the personal preferences of any one, whether 
portraits, figures or landscapes are liked. 

The enjoyment of music has been emphasized by 
the popularity of so-called "talking machines" of 
various kinds; these bring to the farm home a class 
of music that formerly was heard only when 
rendered by artists in large cities. The mechanical 
player piano is another boon to the unskilled music 
lover and both additions to the list of recreations 
serve a high purpose in country homes. They are 
not, however, complete substitutes for the very 
personal gratification of being able to actually play 
on the piano, violin, or other musical instrument. 

Choosing the furniture of the living room of the 
family naturally is a life-long endeavor. Taste 
changes and ideals grow. Both these should be 
embodied in books, pictures and music, but also, 
they will be expressed in chairs and tables, in 
lamplight and firelight, in provision for the child's 
development, and in the elders' growth in 
knowledge and power. 

The full use and complete enjoyment of the 
living center of the home will depend upon the 
housekeeper's management of her business. She 
may have to send the family washing to the town 
laundry and the milk to the creamery. She may have 
to concern herself with the hired help situation by 
endeavoring to bring to pass a livestock system A of 
farming that can use married men and provide them 
with tenant houses, thereby taking hired men out of 
her home. When all is said, the farm woman still 
has a power of choice. She can, within certain 
limits, decide what to do and what to leave undone, 
in order to secure for herself and her family, health 
of body and mind, and the joy that attends right 
development of the mind and soul. 

The dining room. A separate dining room 
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entails some additional labor but it promotes a 
restful serenity by reason of its detachment from 
the scene of heavy work in the kitchen, and this, in 
the end, is helpful. If there is a place to save labor, 
there is also a place to spend it and the fitness of 
the spread table, when the family gathers around it, 
is a prime consideration in housekeeping. The 
spotless cloth and smoothly ironed napkins are 
worth their cost; the use of good china will teach 
children to respect good things and train them in 
habits of careful handling. The room and its special 
use being somewhat apart from the hourly routine, 
ought to be made to instil a sense of what family 
association means in promoting conversation and 
good cheer. 

The tea-cart, originally intended to be an 
accessory of fashionable serving, has developed 
into a real help for the housekeeper. It can be used 
in carrying dishes back and forth, it may hold the 
coffee and cups, or it may hold the dessert and 
changed plates. A tea- cart stationary in the dining 
room may be ornamental, but is of no assistance 
whatever. When used habitually, it becomes a good 
investment in saving both_time and labor. 

Cleaning silver. It is doubtful if there is anything 
better for cleaning silver than the old stand-by, 
Spanish whiting, used dry. There are many good 
preparations to be had, but the best way to save 
labor in the care of silver is to polish often and at 
short intervals. 



The Bedroom — the Sleeping Center 

Good taste and sanitation go hand in hand in the 
approved modern furnishing of a bedroom, which, 
being a place intended for one main use, is 
furnished for that purpose. The labor connected 
with the sleeping center of the home depends upon 
the choice of furniture, mattresses and bed 
clothing. While every one may prefer to buy from 
the home merchants, yet it may happen that these 
do not carry a full line of goods which allows a 
wise choice. A good mattress should, last a 
lifetime. Indeed, a hair mattress of the best quality 
will last longer because it can be 




Fig. 138. The bedroom should be attractive, but simple and easy to 
care for and keep clean 
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cleaned and made over indefinitely. In the 
selection of any article destined for long use, the 
housekeeper wisely buys where she has an 
opportunity to see and examine critically various 
types of the article. Then, after she knows what is 
in the market, she may buy whatever suits her 
purse. The bedstead, springs and mattress are 
bought with the expectation of using them for a 
long period, and no outlay is more inexcusable 
than purchasing a poor type of spring and a cheap 
mattress when these are to be in use for at least 
eight hours out of every twenty-four. 

The mattress, kept clean and fresh by frequent 
airing, is covered by a special mat or light quilt 
put on underneath the sheet. Sheets made at home 
are more desirable because they can then be made 
24 inches longer than the mattress. In this length, 
the lower sheet protects the mattress and the upper 
one folds over to protect the bed clothing from 
being soiled by the hands and by the breath. A 
short sheet is an abomination. 

Many housekeepers prefer to make at home bed 
covers intended for warmth, using cotton batting 
covered with light-weight cotton cloth. These are 
comfortable when new, but they soon mat and 
when soiled, cannot be easily cleaned. The all- 
wool blanket has more warmth with lighter weight 
on account of its peculiar fiber. It is easily cleaned 
and with good summer care will last for years. 
Such a blanket is more expensive in first cost, 
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yet when it can be afforded it may, in the end, 
prove a better investment than cotton comforts. 
There are those who believe that the animal fiber 
of the woolen blanket is more healthful than cotton 
fiber. 

The bedstead may be of metal or wood, ac- 
cording as fashion or taste may determine. Either 
is an equal care. Both hygiene and comfort 
prescribe a separate bed for each person. When 
two persons occupy the same room, tv/in beds 
should be used. 

The furniture of the room should be simple and 
without upholstering to catch the dust and thereby 
add to the labor required in its care. Likewise, the 
window curtains should be of wash material. This 
is easily laundered and will not hold dust. 

The floor, whether it be of hardwood polished, 
or plain boards painted, should not need hard labor 
in its care. Rugs that can be taken out of the house 
for dusting may be of whatever quality one wishes 
and can afford, from the homemade, heavy rag rug 
to the oriental; the choice will make little dif- 
ference in the labor required. 

A bedroom furnished simply, if it has capacious 
closet room, may with a general cleaning once a 
week be kept sweet and fit •without the 
expenditure of any great degree of labor. If there is 
not a bathroom in the 'house, then the bedroom 
furnishing must include some provision for water, 
pitcher, bowl and towels. This one item demands 
painstaking labor and scrupulous daily attention. In 
fact, this care is such a task that housekeepers 
generally consider a bathroom with a running 
water supply as one of the very greatest aids to 
housekeeping. 

Fresh air is the efficient agent that cleans the 
bedroom of the foul air that has been used by the 
lungs during sleep, and also of the excretion from 
the skin, which, as an organ of excretion, is more 
active at night than during the day. This latter fact 
explains why two sheets should be used on the bed 
and why they should be aired every day and 
laundered frequently. 

The labor required for the care of the bedroom is 
considerably reduced when it is a family habit to 
open the bed and the windows before leaving the 
room each morning, and when each person drops 
his own soiled garments into the clothes hamper 
promptly, instead of leaving them for another to 
pick up and put where they belong. 



Fig. 139. A well -arranged kitchen, as far as it goes. A table near 
the window, a ringe at the right and an icebox in the foreground 
would permit rapid and efficient handling of meals. 



A plan for buying. The "budget" differs radically from the wife's "allowance" 
because it is the result of counseling together and considering the wisdom of every 
class of expenditures and the welfare of each member of the family before an 
apportionment of the expected income is made. Housekeeping with a budget is based 
on a plan and becomes a business with definite aims which are sure to be realized by 
adequate equipment and correct methods whose necessary costs are provided for. 

It is ever questionable economy to buy what is not needed nor likely to be 
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needed in the very near future. There is, however, a wise forethought that leads to the 
purchase regularly of certain things to replenish the household equipment. _ For 
example, sheets and pillow cases, table cloths, napkins and towels are in constant use 
and wear, so it is right management regularly to replenish- these stocks before the 
supply on hand is exhausted. Six sheets that might endure several washings and then be 
too worn for use would, if kept in reserve, prove very useful in the event of illness. It is, 
therefore, good housekeeping practice occasionally to buy new sheets and to use them 
while the old ones are kept in reserve for an emergency. The same is true of table linen 
and kitchen towels. 

In buying groceries there are certain articles that are not affected by long storage, 
while others quickly deteriorate. Sugar in a dry room, where ants do not have access, 
may be kept indefinitely. Flour will improve with age for a limited period, if kept in a 
well-ventilated room. Soap improves on being kept. Flavoring extracts, baking powder 
and similar goods are much cheaper in the larger containers, while breakfast foods, 
cereals and roasted coffee must be bought in small quantities. 

Buying in a good market where a large stock of goods may be examined is 
sometimes very advantageous. In buying articles such as kitchen range or cooking 
utensils, which are all the time being improved, new types should be seen and 
examined. Often a merchant engages to handle but one make or style of a manufactured 
article, and this of course limits the choice. The insistence of a traveling agent may 
prove a trap for the unwary, but for one who knows, and who has a plan for buying, this 
source may in some cases prove a convenience. Meritorious articles are sometimes 
introduced in this way because local dealers are under contract to handle something 
else. 

Family habits. The ancient rule, "a place for everything and everything in its place," 
sounds easy, but,, in fact, is extremely difficult to put into operation as a plan of every- 
day action. Only the very modem houses are built to provide a place for everything. The 
average farm house is the despair of a housekeeper when she attempts to enforce an 
orderly system. If there is no closet or corner for the coats, hats and rubbers which the 
children have worn to school, it is to be expected that inevitably chairs and tables will 
be used. Family habits, to be agreeable, must have a working chance, and it would, 
when possible, be better to surrender a room to miscellaneous and unclassified uses than 
to have the entire house cluttered with miscellaneous and unclassified articles belonging 
to the several members of the family. 

When a child does some one thing for the family meals, such as bringing and 
pouring the water, slicing the bread or carrying out the plates — some one thing done 
regularly and in the right way — there is established the dependable habit of helpfulness. 
Even when the task is no more than sweeping a porch, winding a clock, or feeding the 
cat and dog, it nevertheless contributes to reducing the sum of required labor in 
housekeeping. Habits that do not require labor but which demand thoughtfulness are 
strongly contributory to smooth housekeeping. "I forgot" is one of the most 
exasperatingly unkind hindrances to comfortable housekeeping. 

The importance of relaxation and change. The foremost duty of every woman who 
is the mother head of a family is to build up and maintain her own health of body and 
mind. This is not selfishness, but rather preparation for service, because it is impossible 
for any one to do her best for others until she has first done the best possible for herself. 

The farm woman, perhaps more than the town woman, is dependent on her own 
lead. In the country, there is a lack of the agencies which promote 
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amusement, recreation and popular instruction; in the country very little enjoyment 
outside the home is furnished ready-made and to be had for a price, as it is in town. 
These considerations put upon the farm woman an obligation to create whatever 
forms of recreation will promote her own welfare, the welfare of her own family and 
the welfare of her community. The latter is important for it is apparent to every 
thoughtful observer that the community influences strongly the child in the home. 




Fig. 140 . The farm 

life demands frequent change. 
She should "cut loose" now A 
and then. 



Change through going away from home oc- 
casionally or periodically is a duty, whether 
one comes back to-day or not until next 

week. Change 
whets the edge of 
appreciation and 
understanding, 
and renews interest 
in the routine of 
every-day life 
which otherwise 
might grow dull and 
monotonous to a 
paralyzing degree; 
change renews the 
strength of the will, 
and renders the 
mind more elastic 
and capable of con- 
sidering new ideas. 
Change itself brings 

woman's relaxation 
„ „ n „ f j « « 
S S O CI cl 11 n 
With Others IS 
the. greatest re- 
freshment to the soul, as many groups of women 
have found. The woman's club, as it has been 
developed of late years, is distinctively wholesome 
and so broadly inclusive in its interests that it may 
well fill a large place in the life of a farm woman. 
Whenever a group of women with neighborly 
spirit organize for social and educational purpose, 
they secure for themselves a degree of enjoyment 
and inspiration quite out of proportion to what it 
costs. There are many societies organized in the 
churches and by national associations for 
particular propaganda like missionary work, 
temperance, suffrage and so on, and the farm 
woman wishes to keep in touch with these 
fundamental interests. 

The woman's club, though, differs wholly from 
these. It brings,into association the women of the 
several churches and associations, it breaks down 
lines of division, and unites all in the paramount 
interests of their own community, their own 
children, their own development. Personal effort 
changes to mutual effort. 

The home economics club is a popular type in 
rural communities. There the farm woman finds 
familiar interests that lie in the field of her own 
experience, and when discussed by the group, 
these afford a very personal stimulus and may 
indicate lines for cooperation of the most inspiring 
nature. While member 



ship in the club may increase her work and the 
demand upon her time, it is, nevertheless, a means 
of relaxation because it is a change. Moreover, it 
reacts upon her necessary routine at home; it gives 
to her the enjoyment that comes through a better 
understanding of the why and how of home 
making. 

An established agency that may furnish re- 
laxation for the farm woman if regularly used, is 
the public library in town. She may have books at 
home, and certainly she will not find time to read 
in the library, but the large list of magazines kept 
there will provide an hour of real pleasure. If she 
merely turns their pages and looks at the pictures, 
she will gain knowledge of current world affairs 
and many suggestions for topics of conversation at 
home. And, too, in every up-to-date library she 
will learn what it is doing to serve children. This 
will enable her to cooperate intelligently at home, 
and thereby to enlarge the home life to include new 
forms of relaxation. 

Another agency recently established is the 
county farm agent. The Federal Government 
is~en3eavoring, in cooperation with the several 
states, to place in every community the services of 
a farm adviser and a home adviser. By seeking, 
directing, and using these local agencies it 
becomes possible to develop forms of cooperation 
among neighbors and to organize groups of people 
that can create conditions such as will .make 
harmless amusement and innocent recreation 
accessible to all. These agencies, however, are 
barren until used. By seeking and using them, the 
farm woman may secure a good form of relaxation 
that comes from a changed interest; she may find 
an outlet for whatever ability she has that has been 
suppressed, an outlet for aspirations that hitherto 
have been repressed. 

Developing and maintaining a hobby is not only 
a sure road to relaxation but, in the case of farm 
women, it is a safe one because not likely to 
become the main concern. Rather, will it remain an 
incidental interest. When Secretary Houston of the 
U. S. Department of Agriculture asked 22,000 farm 
women for a statement of their social, labor, 
economic and educational needs, the published 
replies indicated strongly two main lines of 
thought. First, there was expressed a desire for 
better social and educational opportunities for farm 
children; second, a wider opportunity to gratify 
one's own love of the beautiful in the home and its 
surroundings. In harmony with 
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the latter, the cultivation of flowers and shrubs 
becomes a useful hobby, and by being mainly 
an outdoor activity, it contributes to both 
good health and good • spirits. The tired, 
melancholy, _ discouraged _ outlook and the 
fretful, nagging temper disappear when one 
knows the joy of the successful tending of 
flowers and shrubs. One woman interest- 
ed in the germination of flower seeds began 
growing peonies — the "piny" of grandmoth- 
er's day. She eventually produced flowers of 
amazing variety and some of great beauty, 
At length she devoted 10 acres to her planta- 
tion, thereby turning the venture that began 
as a hobby into a commercial enterprise; this 
illustrates not business opportunity but the 
boundless opportunity for developing a liv- 
ing interest in the little things that are at 
hand and all about us, the things that offer 



relaxation from the main business of daily 

housekeeping. 

Another woman finds real recreation in the 
care and breeding of a flock of poultry and 
has two interesting strings to her bow. First, 
she has the breeder's satisfaction in controll- 
ing the conditions that create life, in seeing 
chicks develop into hens with the conforma- 
tion that determines function; she sees the 
color and marking of a feather become what 
was decreed for it in her choice of breed and 
mating; she reads the poultry journal with 
zest, and attends the poultry show with eager 
interest. Second, she sells eggs for a price! 
That egg production, as a specialty and an 
outdoor activity, is well intrenched in the fa- 
vor of farm women, is demonstrated by a 
record of eggs sold from farms (not commercial 
plants) in one year for more than $300,000,000. 



The farm woman can contribute three things to her community's welfare, namely, 
her personality, her knowledge and her home. When she contributes her home she very 
probably will get back something that is of inestimable value, something that is in fact a 
wholesome relaxation from her usual housekeeping. The recreations of young people 
need to be enlarged and centered in the home; chorus singing, little dramatics and other 
harmless expressions of social life are encouraged by the woman who offers her home, 
generously and ungrudgingly, to the young people.- Too often the elders spoil the fun by 
assuming all the labor of preparation for company. Party refreshments that are a burden 
to one woman, are a lark when made ready by half a dozen boys and girls; decorations 
that would tire one housekeeper beyond endurance, are arranged and become sport for 
four or more young people. 

The woman who contributes her home with an atmosphere of good cheer, secures in 
return a touch of the spirit of youth. For her, whatever is unlovely and a burden falls 
away; she is a new creature in her faith and in her belief that all is well with the world. 

Hobbies for the Farm Woman 

{By Mrs. Helen Johnson Keyes) 

To be contented, every farm woman should have a hobby. There. is leisure time even 
on a farm, and its happy employment puts new strength into a woman's heart to 
overflow even her working hours, filling them with content, and bathing all the family 
life in sunshine. Every one acknowledges that it is our duty to be good, faithful workers; 
more and more the truth is being appreciated that it is our duty also to be good, diligent 
players. Of course, one can play and find recreation without a hobby, but unless one has 
companionship, such play and diversions are often unsatisfying. A hobby, however, is a 
companion, and in playing with it we shall not feel alone even though the others of the 
family are absent. 

Tho . a TTnMw 

me joy 01 a £iOD uy 

The farm home is fortunate which has as 
a housewife a woman who loves to make 
things. There are many hobbies for her to 
choose and so long as her fingers are busy on 
some work of skill she will be happy. Fancy 
work, basketry, china painting, photography, 



even carpentry, upholstering, or the refinish- 
furmture which she finds dusty and 

damaged in the attic and can make attractive 
for the home, are all within her powers, 
Women riding such hobbies will find their 
pleasure greatly increased if they do not de- 
pend on manual skill alone, but acquire also 
an artistic knowledge of their materials and 
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methods. They must train their eyes so that 
they can combine colors pleasantly, and 
learn to choose those designs and shapes which 
will serve their purposes most simply and well. 

The best of the 
women's magazines 
give splendid edu- 
cation along these 
lines. 

Music. The hob- 
byist who likes to 
make things will 
prefer to play and 
sing rather than 
merely to listen to 
music. The wom- 
an who thus enjoys 
music has a refuge 
from loneliness, 
fatigue, and depres- 
sion, even though 
brmance is hobby that is 

always enjoyable not skilled. Her and that can often be made 

pleasure in playing profitable- will be 
greatly 

increased if she 
adds to the delight of creating beautiful sounds a 
little knowledge of how music is composed — how, 
for instance, a composition is based on a little 
tune, a sequence of notes, called a theme or 
motive, which is developed through different keys, 
and threads its way in many strange disguises 
through many hiding places, finally to be heard 
again. It 




is fascinating to follow this theme, and to the truly 
musical ear and soul, it may tell in its wanderings 
a deep story of the human heart. There are two 
delightful books which will help any music-maker 
who wants to go as deeply into her subject as 
this, namely, "How to Listen to Music," by Henry 
Edward Krehbiel, and "Appreciation of Music," 
by Thomas Whitney Surette and Daniel Gregory 
Mason. 

The women who really enjoy studying and 
experimenting to increase their abilities are the 
Marthas of the farm. Without them many of the 
activities of the United States Department of 
Agriculture, many of the projects of the Smith- 
Lever Bill, would fall on barren soil. They are the 
yeast in the farm home. Their hobby is 
improvement, and it may be along almost any 
practical line. To the outsider, their diversions may 
seem so much like their work as to be scarcely 
refreshing, but they never become drudges because 
their hobbies put enthusiasm into all they do. 
Whether they choose poultry, bees, gardens, 
house-improvement, church work, or club work, 
they will find a valuable collection of bulletins 
theirs for the asking, or for the asking plus a few 
cents. For full lists and instructions they should 
write to the United States Department of 
Agriculture, the United States Bureau of 
Education, the United States Public Health 
Service, and the Children's Bureau, all in 
Washington, D. C, and to their own state 
agricultural colleges. 




Fig. 142. There is no more useful hobby than that of striving for greatest efficiency with the least effort. The kitchen 

is a great place for its practice 
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Hobbies as Sources of Pin Money 

It is often possible to make a hobby the source of 
a small income, particularly if it has to do with 
making or doing things. Literary and musical 
hobbies are not easily turned into money on the 
farm. 

Whatever pin-money labor is chosen, two things 
are necessary to its success: (1) A careful study of 
the market to see what tilings are wanted and where 
they can be sold to the greatest advantage; (2) 
satisfying that market by making or raising a 
superior quality of whatever is to be supplied to it. 

The market may lie near home or it may lie in a 
city some distance away; it may be most profitable 
to sell to a dealer, or to build up a trade directly 
with consumers. These are questions which depend 
on local conditions and for which every woman 
should find the correct answer before starting her 
pin- money drive. 

In any case the work should include advertising 
in newspapers and the use of notices of what is 
offered tacked up in post offices, etc. Every article 
sent out should be of high quality and attractive 
appearance. All should be standardized and 
thoroughly dependable from top to bottom and 
from month to month. These features will prove the 
best advertising. The pin-money earner should keep 
her accounts carefully, entering in a ledger her 
expenses, receipts, and gross and net profits. 
Accurate bookkeeping on the American farm has 
frequently revealed the surprising fact that hard 
work was being done at actual money loss. 

In some rural communities there is often a good 
sale for tasteful fancy work. Plain sewing of a 
serviceable kind, such as aprons, children's rompers 
and overalls, and bags of various sorts, also find 
buyers. Occasionally it is possible to do the weekly 
mending for families spending vacations in the 
neighborhood. If a woman has a camera she fre- 
quently pleases people with pretty views of 
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the countryside which may be sold as pictures or 
worked into fancy articles, such as blotters, 
calendars, or writing tablets. 

Places called Women's Exchanges exist in many 
small towns, as well as the larger cities, where 
fancy work, food products, etc., are offered for sale 
on commission. If not sold within a reasonable 
length of time, it is returned to the maker without 
charge. A membership fee in the exchange, 
however, is payable by every one placing work 
there. 

Editors of farm papers are glad to buy clear 
photographs of curiosities in scenery, of fine plants, 
stock, convenient devices, and unusual and 
practical buildings or parts of buildings. The 
pictures submitted must be very clear and sharp, 
and have a shiny finish, and they should be 
accompanied by a description of what they are 
intended to show. 

The amount of money which can be made out of 
the so-called small industries of the farm — fruits, 
vegetables, flowers, pickles, preserves, honey — has 
been one of the surprises revealed by accurate 
bookkeeping. While a wheat farmer, for instance, 
may have been laboring for a net return of, say, 
$8.00 an acre, his wife may have been raising a few 
onions, cucumbers, and strawberries at a profit of 
$100 an acre! Or perhaps she has been making 
good the losses from extensive grain farming with 
the profits from her flock of poultry. Every one 
enjoys eating; indeed, every one must eat. 
Foodstuffs of superior excellence wLl always find 
a market; if they do not require the use of 
machinery, and if they can be sold directly to the 
consumer at retail prices, the profits from them 
should be considerable. Oftentimes their cultivation 
is within the range of ability of the farm woman. 
Fruits, vegetables, flowers, plants, pickles, honey, 
jams and jellies, poultry products, medicinal herbs, 
parcel post dinners ready prepared — these are only 
a few suggestions towards the development of 
which farm women may direct their ingenuity in 
their spare moments. 



B. FEEDING THE FARM FAMILY 

By Bab Bell, in charge of the Home Economics Extension Work of the Missouri Stale Board of Agriculture. 
Born and reared on a Ralls County (Missouri) farm, she taught a rural school for a year, and later studied 

Education — especially in Home Economics at the Slate University, graduating in 1911. She organized the 

Department of Home Economics of the Hannibal High School the same year, remaining there as teacher for 2 years. 
From 1913 to 1915 she was Institute lecturer with the State Board, before advancing to her present position. — Editor. 



PURCHASING food supplies, and planning and preparing three meals a 
day in an economical manner is a problem at any time, and a serious one 
indeed when food is very costly. The problem of the woman on the farm dif- 
fers from that of her city sister, inasmuch as the country woman is vitally con- 
cerned with the production of food as well as its use, while the city woman is 
directly concerned only with the purchasing. 

The garden and orchard, the poultry yard, the dairy and the hog lot, are 
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all sources of food for the farm woman's pantry and storeroom. So in order to 
feed her family in the most economical and efficient manner, she should know 
how to make the best use of fruits and vegetables, how to care for meats, and 
how to look after poultry and dairy products. 

Planning Meals 

There is a popular belief that the farmer's family has better food and more 
of it than any other class of people. To be sure it has a better opportunity to 
have the right kind of food, since eggs, milk, fruits, and vegetables are usu- 
ally plentiful, and these are the foods which should form an important part of 
our diet. It is true that the farm table usually sets forth abundant meals but 
not always are these meals well planned. However, the time has passed for 
fanners' wives to serve 3 or 4 kinds of meat, as many varieties of vegetables, 
and 2 or 3 desserts. We are beginning to realize the amount of time and en- 
ergy expended in preparing these overloaded tables, the cost of these expen- 
sive meals, and, last but not least, the effect of overeating on the health. 

Since women are in a large measure responsible for the health of their 
families, it naturally follows that they should know something of actual values 
of our standard foods. When women realize that balanced meals are most 
easily prepared, cost less, and are sure to result in better health, fewer fam- 
ilies will be eating unplanned or, as they are called, unbalanced rations. 

Many women have the idea that the scientific planning of meals means 
long, hard study. As a matter of fact, any average woman can learn the gen- 
eral underlying principles in a short time, whether she knows the scientific 
terms or not. The three principles have to do with: 

starchy vegetables such as potatoes and com, 
and in sugars and syrups, (c) Fats, used to 
furnish energy; found in butter, cream, fat 
meat, lard, and oils, such as olive or cotton- 
seed. A '(d) Mineral salts, which build bony 
tissue and aid body processes by furnishing 
materials necessary for digestion, circulation, 
etc.; found in fruits, vegetables and whole ce- 
reals, (e) Water, regulates body processes by: 
(1) Regulating body temperature; (2) dis- 
solving the food for diges- 
tion; (3) carrying the 
food; (4) removing waste 
from the body. 

3. The amount of food 
necessary. Although 
'protein serves as an en- 
ergy producer, its princi- 
pal effect is as a tissue 
builder, and the amount 
used should be limited 
to 10 to 15 per cent of 
the total amount of food. 
Surplus protein over- 
works the body and is 
liable to cause intestinal 
putrefaction. Sugar fur- 



1. The functions of food which are: (a) to 
furnish energy; (b) to build tissue; (c) to regulate 
body processes. 

2. The classification of foods into: (a) Proteins, 
used to build tissue and to furnish energy; found 
in milk, cheese, eggs, lean meats, fish, beans, 
peas, lentils, cereals and nuts, (b) Carbohydrates, 
used to furnish energy; include all starches and 
sugars; found in cereals, such as oats, wheat, 
rye, corn, rice, etc., 




Fig. 143. A person requires from 14 to 24 calories or units of energy per pound 
of body weight. Here are portions of common food materials each representing 
100 such calories: a olive oil; b gelatin; c com-meal; d cocoa; e chocolate;/maca- 
roni; g rolled oats; h cream of wheat; i navy beans; j spinach; k rhubarb; / crap - 
berries; m stewed apples; 11 prunes; olima beans; p shredded codfish; q egg; r bread; 
s crackers; ( shredded wheat; u carrots; v lettuce; iv banana; A onions; y dates; z 
raisins; sugar. (Cornell Reading Course.) 
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Fig. 144. 100-calorie portions of milk products: a whey; b 
evaporated milk; c condensed milk (sweetened); d skimmilk; e whole 
milk; / lS-per cent cream; g 40-per cent cream. (Cornell Reading 
Course.) 

makes up 50 to 55 per cent of the total food, and is 
the best form of energy for the body. Fat makes up 
30 per cent of the total food; too much retards 
digestion and may produce nausea. Mineral salts 
should be provided for at every meal by including 
plenty of fruits and yegetables. Most people do not 
drink enough water. It is believed that plenty of 
water aids materially in digestion and helps in 
avoiding constipation. 

In all well-selected meals a certain amount of 
indigestible bulk is necessary. Like livestock, we 
need "roughage." This may be obtained from 
cellulose, which is the woody framework of 
vegetables and fruits. Cabbage, celery, and lettuce 
are good "roughage" foods. Fruits and vegetables 
and milk furnish alkaline-forming elements which 
counteract the acid-forming foods, such as meat, 
eggs and cereals. 

With this knowledge at hand, it is a simple matter 
for the housewife to plan well-selected meals by 
using the following suggestions: 

l.Make a study of the principal foods and their 

value. 

2. See that all 5 of the principal food classes are 
included in the right proportions at every meal; 
do not duplicate by using similar foods such as 
sweet and Irish potatoes, corn and corn bread, or 
a meat and meat salad. 

3. See that the meal planned meets the needs of 
every member of the family. Children need plenty 
of milk, vegetables, cereals, and fruit; veiy little 
meat and sugar; and principally mild-flavored 
food. Adults engaged in active outdoor work 
require plenty of energy-producing food and can 
make use of coarser material than can people in 
inactive life. The aged require less protein, and 
an abundance of fruit and vegetables. 
4. Understand thoroughly the correct method of 
cooking each food product, which conserves all 
the food value. 

A skeleton outline, which includes the groups 
necessary for the daily meals, and examples of each 
may be developed, as follows: 

Breakfast. Fruit (fresh, stewed or canned); cereal 
(oatmeal, cream and sugar); one hot dish (light meat 
or eggs); bread, butter; beverage (milk or coffee). 

Lunch or supper. One principal dish (such as cold 
sliced meat, baked beans, or macaroni and cheese); 
one light vegetable (tomatoes) or vegetable salad; 
bread, butter; fruit or some type of simple dessert 
(apple sauce); beverage (milk). 



Dinner. Soup or fruit; meat (cold sliced ham) or 
meat substitute; one starchy vegetable (potatoes); 
one light vegetable (green beans) or salad; bread, 
butter; simple dessert (fruit gelatin and cream); 
beverage (tea or milk). 

Suggestions about Substitutes 

Substitutes for meats. Many people eat too much 
meat. Health and economy both demand that we 
use the meat substitutes whenever possible. The 
composition of the following articles makes them 
well adapted for meat substitutes: 

Milk, which is a real food and should be used as 
such. Skimmilk is a cheap source of protein 
supplied in a very digestible form. There is really 
no good substitute for milk, especially in the diet of 
children. It contains mineral salts and certain 
growth-promoting substances which are very 
valuable to children. Milk cannot be used weight 
for weight with other meat substitutes on account 
of the large amount of water it contains. 

Eggs. Eggs should be more used in place of meat 
since they are easily digested, easy to prepare and 
very valuable for their growth- promoting 
substances. Too often meat and eggs are served in 
one meal. This is unnecessary. Vary the ways of 
cooking eggs instead of serving them in one or two 
ways repeatedly. Also serve in combinations with 
other foods as custards, cornbreads, etc. Like milk, 
eggs have no good substitutes. The number used in 
baking or in the making of custards may be 
decreased by the use of cornstarch and baking 
powder, bearing in mind that the food value of the 
dish is changed. 

Cheese is a good substitute for meat since it is 
high in protein and fat. It is a concentrated food 
and must be chewed slowly and thoroughly. The 
method of preparation _ is important. When served 
in combination with other foods, it is more 
digestible. If cheese is heated to a high temperature 
as is often done in preparing baked dishes, such as 
rice and cheese, and macaroni and cheese, it 
becomes tough, leathery and indigestible. Serve 
cheese as the main dish rather than as a 
supplement. 



-3/ 




Fig. 145. A day's food for a family of five: a milk (2 qts.); b beef 
(1 lb.); e eggs (2); d cabbage, e apples, / potatoes (total of the three, 
4 lbs.); R bread (lpg lbs.); h sugar, i rolled oats (J<f lb.); j flour (1 
lb.); k rice ( A lb.); / butter or other fat (% lb.). (Farmers' Bulletin 
808.) 
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Cottage cheese is valuable as a source of protein 
but contains little fat. American cheese may be 
substituted for the expensive imported cheeses 
which are valued principally for their flavor. 

Nuts make excellent meat substitutes since they, 
too, have both protein and fat. Peanuts, almonds, 
and pecans are especially high in protein. Nuts are 
concentrated food like cheese and should be finely 
divided and served in small quantities and in 
combination with other foods; for example, nut 
bread, cookies and nut rice loaf. 

Beans and peas (including soy-beans and 
cowpeas) may be used in place of meat. Long 
soaking and long, slow cooking should be used in 
preparing legumes for table use. 

Fat substitutes. Where the price of butter is 
prohibitive, there is no reason why oleomargarine 
should not be substituted. Where the feeding of 
children is concerned, care must be used in 
making this substitution, since butter contains 
substances which play an important part in 
children's growth and which oleomargarine, 
although a wholesome product, does not contain. 
This objection may be overcome by giving whole 
milk to the children. 

When lard is high in price, it is necessary to 
find a substitute. Suet is comparatively cheap, but 
since it is of a hard consistency it is not used 
extensively in cooking. If 1 part of oil (cottonseed 
oil, corn oil, etc.) be added to 2 parts of suet, a 
good and satisfactory compound may be had at a 
reasonable cost. In summer, suet may be added to 
lard in small amounts to give a harder fat. In salad 
dressing, cottonseed oil may be substituted for 
olive oil, the food value being the same. If the 
flavor of olive oil is desired, use a small 



portion of olive oil with a large portion of the other 
oil. Buy all oils in quart or gallon receptacles to 
reduce their cost. 

Potato substitutes. This vegetable is one of our 
staple products. When there is a shortage of this 
crop making the cost prohibitive, rice, hominy and 
macaroni may be substituted. Potatoes yield 
alkaline products in the body while cereals yield an 
acid product. Therefore, use other vegetables in 
abundance to counteract the effects when 
substituting these cereals for potatoes. 

Breakfast foods. Where the cost of fuel is not to 
be considered, the home-cooked breakfast foods 
will furnish more nutritive value for the money 
than the ready to serve forms. Whole cereals 
furnish more food value than the milled. 

Breadstuffs. Whole-wheat or graham flour can 
be substituted for white flour with advantage since 
both include a large portion of mineral which is 
omitted in the white flour. Cottonseed meal may be 
substituted in part for white flour but its content of 
protein is so high that it should be substituted for 
only one third the amount of white flour. Shorts 
also may be substituted for a part of the white flour 
in bread making, and commeal may be used alone 
or in combination with flour. Cornmeal contains a 
large proportion of protein which is incomplete but 
this lack is supplied if milk or eggs are used with 
it. 

_ Fruits and vegetables are necessary to the diet 
and should be included frequently. In winter dried 
or canned fruits are cheaper than fresh products, 
and may usually be substituted for them. There is a 
tendency to cut down fruits and vegetables in the 
diet as their prices go up. /'This is a mistake; they 
are just as necessary as any other class of food. 



The Preparation of Foods 

The preparation of foods is rarely given proper consideration. There is a right and 
wrong way to prepare each food, yet we seldom see one housewife preparing all of 
them in the right manner. To be sure, this is the day of specialization, yet when women 
prepare 3 meals per day 365 days in a year, every land of food is usually cooked. Just 
as far as possible all should be well prepared. It is as easy and cheap to make well- 
flavored, healthful coffee as poor- flavored, injurious coffee. In like manner, light, flaky 
biscuits require no more in their preparation than do heavy, soggy ones. 

Each housewife should therefore endeavor to acquire skill in the various lines of 
cookery, rather than make, or in addition to making, a specialty of one. Most American 
families have pampered appetites due to eating rich and highly flavored foods. Our 
ideal in food preparation should be plain, wholesome, palatable foods prepared with 
care and skill. The following subdivisions in food preparation are discussed in the 
following pages: 

(1) Bread, p. 185; (2) biscuits, leavening agents, p. 186; (3) meat cookery, p. 187; 
(4) soups, p. 191; (5) vegetable cookery, p. 194; (6) salads, p. 194; (7) egg cookery, p. 
195; (8) beverages, p. 197; (9) cake making, p. 198; (10) frozen desserts, p. 200; (11) 
candy making, p. 201. 
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It will be notedthat very few recipes are given. Housewives should learn the 
general proportions and make their own variations, and so be independent of the 
popular cook book which gives recipes only. For example, one good recipe for butter 
cakes may be used as a foundation for all other cakes in that class, and the memory does 
not have to be taxed to keep in mind the numerous cake recipes so much in vogue. 



Bread Making 

Many women find bread making a hard task. Yet 
if a few essential points are understood, bread 
making is easy and success is assured. The usual 
ingredients entering into bread are flour, yeast, salt, 
fat, liquid and sugar. The flour in most common use 
is a combination of the soft- and hard-wheat flours, 
but whole wheat, shorts, cornmeal and cottonseed 
meal, soy-bean meal, rye, barley, buckwheat, rolled 
oats, rice and potatoes may be used as partial 
substitutes. Either compressed yeast, dry yeast cake, 
or starter yeast may be used. Yeast consists of 
masses of tiny, colorless, oval-shaped plants which 
cannot lie seen with the naked eye. Proper food, 
moisture and the right temperature are required for 
their growth. Salt is used to improve the flavor; one 
teaspoonful to a loaf is the correct amount, and 
more will prevent the growth of the yeast plants. Fat 
is added to improve the flavor and to make the 
crumb more tender, but it is not a necessary ingre- 
dient. For liquid water, milk, half water and half 
milk, potato water or whey may be used. Sugar 
improves the flavor of bread and also hastens the 
growth of the yeast plants; too much toughens the 
bread; use only one tablespoonful to a loaf. 

Proportions for one loaf of bread 
7cup liquid 1 tablespoon fat 

M dry yeast cake or 1 tablespoon sugar 

14, cup liquid yeast or 1 teaspoon salt 

cake compressed yeast 3 to 4 cups flour. 

There are two processes for making bread, as 
follows: 

1. Long-process (sponge bread). (1) Scald the 
liquid. (2) Soften yeast (if in ca:ke form) in -J- 
cup lukewarm water. (3) Add liquid to bowl 
containing sugar, salt and fat. (4) Cool 



and add yeast. (5) Add enough flour to make a 
batter. (6) Beat thoroughly. (7) Cover and let stand 
until light (at a temperature of 79 degrees F. or 26 
degrees C); let stand over night if desired. (8) Add 
remainder of flour and knead. (9) Place in clean 
bowl, cover and let rise to double its bulk. (10) 
Knead into loaves and place in pans. Let rise to 
double its bulk. (11) Bake 45 to 60 minutes at a 
temperature of 420 degrees F. or 220 degrees C, 
lowering the temperature the last few minutes. 
2. Short-process. This is the same as the long 
method, except that all of the flour is added at 
once. Compressed yeast makes excellent short- 
process bread. Dry yeast cannot be used as the 
yeast plants must be in active growing condition. 
The bread mixer is a great labor saver. Bread 
mixed and worked in this machine has a good 
texture and flavor, and the labor involved is much 
less. It is necessary to use the proper proportions of 
flour and liquid. The bread ingredients are added to 
the mixer in exactly the same manner as given in 
the directions for mixing the long-process bread. A 
sponge or straight dough bread may be made in the 
mixer depending upon the kind of yeast used. In 
adding the flour to make the dough, the crank is 
turned to mix it in thoroughly. Flour should be 
added until the dough does not stick to the sides of 
the mixer. Turn the crank 3 minutes after the in- 
gredients are all in, then cover and set aside to rise. 
After rising, turn until the dough forms in a ball 
about the kneading rod. Remove the dough from 
the mixer and place in bread pans to rise. 




Whole-wheat Bread 

V/i cups liquid 3 3cu P S wh0le wheat fl0ur 0r 

tablespoons brown sugar 2cups whole wheat flour 

114, teaspoons salt 1 and 
pound fat 1 cup white flour 

]/2 yeast cake 

Heat the liquid, together with sugar, fat and salt. When lukewarm, 
add the yeast and flour; mix well and let it double in volume. Knead, 
put in pan, let rise to double its bulk and bake. _ 

Wlorts Bread 
1 cup liquid (milk or water) Yz to M cake of yeast 1 
tablespoon fat 2 cups shorts 

1 tablespoon sugar 1 cup white flour 

1 teaspoon salt 

Make a sponge, using the white flour. When this iB light, stir in 
shorts, and proceed in the usual manner. Cottonseed meal bread may 
be made by using the above proportions, and substituting 1 cup of 
cottonseed meal and 2 cups of white flour for the materials given. 



Fig, 146. Complete outfit for successful bread 
making. 
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Cornmcnl and Wheal Bread 1 Yi 
cups liquid (milk or ] tablespoon fat water) 1 
cup cornmeal 

)'2 cake compressed yeast 2 cups wheat flour 1 y> teaspoons salt 
1 teaspoon sugar 

Soften the yeast in a quarter of a cup of the water. Cook the 
remaining 1 Yi cups of water, the corn meal, salt, sugar, and fat 
for 20 minutes in a double boiler. Cool and add the flour and 
yeast. Let rise until it doubles its bulk. Make into a loaf, let rise 
again, and bake. 

Biscuit Making and Leavening Agents 

Every good housewife prides herself on 
having her bread and cakes light. The substances 
she uses to obtain this result are called leavening 
agents, and may be divided into three general 
types, namely, air, steam and carbon dioxide gas. 

Air and steam. Air is introduced into doughs 
by beating or by adding to the dough beaten egg 
whites, in which a great deal of air has become 
entangled. Beaten biscuit, sponge cake, and 
omelet are made light by this process. Hot air has 
greater volume than cold air. When the material 
into which air has been introduced is placed in 
the hot oven, the small air cells increase in size, 
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1 Fig. 147. Composition and fuel (energy) value in calories of some cereal 
products. This and similar charts on succeeding pages, prepared by C. F. 
Langworthy, Office of Experiment Stations, U. S. Department of Agriculture. 



stretching the gluten in the flour or the al- 
bumen of the egg, and making the substance 
rise. As the dough becomes heated in the 
oven, the liquid in it is converted into 
steam. Steam has a very great power of ex- 
pansion and stretches the elastic dough. "Pop- 
overs" and puffed pastry are good examples 
of the effect of this type of leavening agent. 

Yeast. The earliest known leavening agent 
was yeast. While this name was not applied 
to it in the early ages, nor the process 
by which flour, mixtures were made light 
understood as it is to-day, the method was 
similar. Bakers of the early ages and women 
in the home knew that dough or batter would 
undergo certain changes if left standing, and 
that a different kind of loaf would be pro- 
duced. We know now that the reason why 
the flour and water mixture became light was 
because certain small organisms which are 
everywhere present in the air, grew in the 
mixture and lifted it as they gave off a gas 
called carbon dioxide. As the action of the 
ordinary yeast requires several hours, a more 
rapid leavening agent is often desired. 

Sour milk and baking soda. Carbon diox- 
ide gas is set free when sour milk 
and baking 

soda are combined. The scienti- 
fic name for the substance that 
makes the milk sour is lactic acid, 
and the soda appears in chemistry 
books as bicarbonate of soda. (See 
Chapter 17.) Another practice fa- 
miliar to many housewives is the 
use of soda and sorghum molasses 
which contains an acid. 

Baking powders. While baking 
powder is to-day the most generally 
used leavening agent in the 
household, its discovery is compar- 
atively recent. All baking powders 
have certain points in common: (1) 
They contain bicarbonate of soda 
and an acid in powder form, and 
upon the kind of acid used, depends 
the variety of baking powder; (2) 
they all contain a filling of starch 
which keeps the mixture dry;- (3) 
carbon dioxide gas is given off from 
all the powders when they are 
moistened. 

With reference to the acid prin- 
ciple they contain, baldng powders 
are classed as tartrate, phosphate and 
alum powders. The acid ingredients 
used in tartrate powders are cream 
of tartar and tartaric acid; the former 
is found in ripe grapes, and the latter 
is derived from it. Cream of tartar is 
Beluha in hot water but only slightly 
so in cold, hence dough containing 
tartrate baking powders can be kept 
for a short time before baking. The 
source of the acid ingredient used in 
phosphate pow- 
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dors is ground bone or phosphate rock. The 
carbon dioxide gas escapes immediately after 
this powder is moistened, hence batters 
or doughs containing it must be hurried in- 
to the oven. The acid of alum powders is 
made from a kind of clay called alum ore. 
It is cheap, hence the powder is cheap. Many 
authorities hold that the residue left in the 
system by alum baking powders is harmful. 

Some women prefer to make their own bak- 
ing powders. To do so, carefully measure 
and mix 4-1 pounds of cream of tartar, 2 
pounds of soda and 2 pounds of starch. 

Biscuit making. In making biscuits, the 
following ingredients are necessary: flour, 
liquid, fat, some rising agent, and salt. Pas- 
try flour is best for biscuit making; bread 
flour contains more gluten and makes a tough- 
er biscuit; the substitution of 2 tablespoons of 
cornstarch to each cup of bread flour used will 
make a good pastry flour. The liquid used 
may be sour milk, sweet milk, or water; the 
amount varies with the flour; hard-wheat, 
graham and whole-wheat flours require more 
liquid than soft-wheat flour; however, one 
third of a cup of liquid to 1 cup of flour is 
approximately correct. For fat, butter, lard 
or any of their substitutes may be used. Lard 
gives whiter biscuits than butter. One to two 
level tablespoons of fat for every cup of flour 
is the usual proportion. If sweet 
milk or water is used, baking pow- 
der is the rising agent, the usual 
proportions being 2 level teaspoons 
to 1 cup of flour; however, if de- 
sired, less baking powder may be 
added. When buttermilk is the 
liquid, add for each pint, 1 level' 
teaspoon of soda. While these defi- 
nite proportions are given, the 
housewife must vary the amount 
of soda according to the sourness 
of the milk. 
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a doughy mass is formed which the digestive 
juices cannot easily penetrate. The dryness of toast 
and stale bread enables them to become more 
easily moistened and mixed with the digestive 
juices. 

Biscuits should be small, light and flaky. Large 
biscuits are more liable to be soggy than small 
biscuits. The crust should be a light brown. This 
brown part is dextrin, and is formed when dry heat 
is applied to starch. It is more easily digested than 
starch, and gives toast its highly digestible quality. 
Small biscuits with a good crust have a good 
proportion of it. 

Meat Cookery 

Pork has been the principal meat used in the 
country home, but beef, which is more easily 
digested, is growing in favor. Most women are 
familiar with the different cuts of pork, but how 
many know the different cuts of beef and how to 
cook each to the best advantage? Often we find 
women buying high- priced meat and discarding all 
the cheaper cuts. This is a great mistake, as the cost 
of living can be reduced" by making use of the 
cheaper cuts. 

With a thorough understanding of the structure 
of meats, their cooking should be 
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an easy problem. If a piece of boiled meat is 
examined it will be found to consist of long, 
stringy fibers. If these fibers could be seen under 
the microscope they would be found to be 
made up of tubes (muscle fibers) containing 
proteins, water, salts and extractives. To the 
extractives are due the characteristic flavors of 
meats; when they are removed, as when meat 
has been boiled a long time, the meat is tasteless. 
The flesh of young animals is not as rich in 
extractives as that of full-grown animals, so 
some add sauces and acids to give these meats a 
flavor. The fibers are held together by 
connective tissue made up in part of fat cells. 

Meat is cooked to (1) develop flavor, (2) 
improve the appearance, (3) soften connective 
tissue, and (4) kill any living organisms that 
might produce disease. Tender and tough cuts of 
meat should not be cooked in the same way; yet 
we find many women buying high-priced, tender 
meat and spoiling it by cooking it as they would 
and should cook tough meat. Broiling and 
roasting are the preferred methods for cooking 
tender meats. 

In cooking any meat our aim is to keep in the 
flavor and juices. To realize it the meat should 
be seared, regardless of the manner in which it is 
to be cooked. Searing 
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means placing the meat in a very hot frying pan 
in which there i3 a small amount of fat, and 
turning it several times until the surface is 
browned and hardened so the juices cannot 
escape. 

Steaks. Steak that is to be broiled should be 
cut at least ll inches thick and cooked over live 
coals, or in a frying pan. In pan broiling, which 
is a method used quite frequently, heat the frying 
pan very hot and sear the steak on both sides, 
then lower the temperature so the meat may cook 
entirely through. Turn frequently, using a spatula 
or cake turner instead of a fork; if a fork is 
used, some of the juices of the meat will be lost 
through the holes made by it. After it has been 
seared, and turned 3 or 4 times, a pan-broiled 
steak may be placed on the back of the stove or 
in the oven to finish cooking. Broiled steaks 
should be served at once. Place pepper, salt and 
butter in a hot platter, then remove the steak 
from the pan to the platter. Add the same 
seasonings on the top of steak, and garnish. 

The best steaks are (1) porterhouse steaks; 
"2)sirloin steaks cut lower on the loin; and 
"3)round steaks, which are good if the animal is 
very fat and if the inside or top round is used. 
The outside or bottom round is less 

desirable. Many women ruin choice, 
tender steaks by dredging them in 
flour and frying them in lard. 

Roasts. Roasting and broiling 
involve the same principles. The 
meat is seared in a roaster on a j rack 
which holds the roast above / the fat 
which cooks out. The fat / side of 
the meat should be on top. i If there 
is not much fat, skewer bn^anv extra 
Water:53.T piece, or plac^%tap^f/$6 attra on 
top. When this is dohwffla meat 
bastes itsel#r9feJih36fllt c^raliut and 
f als2fc3ivn the side" 

The oven should^ 
then the temperate 
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Fig. 149. Composition and fuel value of some common fat 
foods. 




One rural community gets together for an annual fox hunt, with which is combined one of a series 

of farmers' institutes 




Neighborhood livestock shows stimulate effort and local pride in the contestants and bring increased 

reputation and business to the community 



Any Activity That Brings the Members of a Community Together Whether in Fun, or in Earnest, or Both, is a. Sign of Progress 
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This type of farm home, now to be found only in few localities, was a common sight when pioneer farmers 

were laying the foundations of the nation 




Every farm home is also a place of business — but too many are only that and nothing more. Their profits 
should be measurable in terms of comfort as well as cash 



Better Farming Means Not Only Larger and Better Crops, But Also Better, Happier 

Homes 
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by Louise Stanley of the University of Missouri : 
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Meat croquettes. Grind a tough cut of meat, 
season with salt, pepper, and onion juice, shape, roll 
in crumbs, dip in egg^a^gfr^in deep fat. 

Roast. A tough roast may be cooked in the oven 
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FIG. 151. Composition and fuel value of milk products. Compare . Fig. 149 
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differ greatly. One-fourth to 1 cup of olive oil may be 
used to 1 egg yolk, but the average amount is Cup of 
oil. Beat the egg yolk, add seasonings, then the acid 
and mix thoroughly. Into this mixture drop the oil 
slowly at first, beating constantly. . When it begins to 
thicken, the oil may be added more rapidly. If too 
thick, thin with acid. While French dressing separates 
in a short time, mayonnaise will stand for a month if 
kept covered and in a cool place; if left uncovered it 
dries out. An average recipe is 1 egg yolk; Yz cup 
olive oil; 1 tablespoon of lemon juice (more if 
needed); 1 teaspoon of salt; H teaspoon of paprika. 

Cooked dressings. There are 2 kinds of cooked 
dressing — one made from a custard foundation, the 
other from a cream sauce foundation. 

_ Custard dressing: 4 whole eggs or, 8 yolka; 1 cup of vinegar; 
2 tablespoons of sugar; teaspoon salt; whipped cream. 

Heat the vinegar in the top part of a double boiler and pour 
slowly into the beaten eggs. Add the seasoning and cook the 
mixture over water till thick. When cool, thin with cream, either 
plain or whipped. This dressing is especially good for fruit 
salads, so no mustard or pepper is added. If fruit juices (lemon 
alone, or lemon and orange, or lemon and pineapple) are 
available, they may be substituted for the amount of vinegar 
given above. 

White sauce dressing. This dressing is cooked direct- 
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ly over the fire, since the egg is not added till done. 
Melt 2 tablespoons of butter and stir into it 2 table- 
spoons of flour. Add cup of water slowly, stirring all 
the time. Cook until thick, then add % cup of hot vine- 
gar and cook quickly until very thick. Remove from the 
nre and add 1 or 2 whole eggs or 2 to 4 yolks. Season 
with salt, sugar, mustard and paprika as desired. This 
dressing is thinned as needed with cream or beaten egg 
white. It will keep indefinitely and is an excellent 
cooked dressing for meat and vegetable salads. It is 
more economical than the custard dressing and can be 
made even when eggs are expensive. 

Salads. Salads may be divided into 2 class- 
es — light and heavy. Typical examples of 
light salads are: Cucumber and tomato, as- 
paragus and pimento, grapefruit and lettuce, 
cabbage and green peppers. Heavy salads 
have a foundation of meat, eggs, cheese, fish, 
potatoes, or peas. 

The kind of salad served depends upon the 
remainder of the meal. If the meat and vege- 
table course is heavy, the salad should be 
light. On the other hand, a heavy salad may 
be used as the main part of the meal. No 
salad is complete without some salad plant, 
such as lettuce, water cress, celery tops, cu- 
cumbers, cabbage, or endive. 

Salad points. (!).. Salads should be cold 
and crisp. (2) Salads should be 
attractive; 

use colors which harmonize and 
flavors which 
blend. , (3) Salad dressings, with the 
excep- 
tion of French dressing, should be 
thick; always combine with the 
salad just before serving. (4) 
Materials for salads 
into pieces of unifg 
too fine. (5) Banan^l 
pears may be 
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and kept in a cool place. (8) Egg 
yolk set aside for salad dressings 
will keep without hardening if 
covered wiat^Hleited butter or 



CREAM CHEESE 



Water: 34.2., 



COTTAGE 
CHEESE 



Prptein: 25.9 Waten 
72.0 



Carbo- 
hydrates: 2.4 



Protein: 20.9 



CarbO;_ 
hydrat$s:4,3 



.'figffLUPsT Fat: 1- 



Ash: 3.8 



1950 



CALORIES PER POIII# 



510 



CALORIES PEPI 



F/G. 154. Eggs (especially their yolks) and cheese are highly valuable, digestible 
and palatable foods 



^gs^ookery 

FuELV*LUE: 00 J 

Bggi are rich in all those elements 
whMh > enter largely into the 
construction of muscle, bone, and 
blood. In addition to their well- known 
high nutritive value they are very 
popular, since they are easily cooked 
Then, too, by 
ther foods, it 
make many 
re, flavor and 
FuappBgrdrfiffi) ^oftaToTrrer food materials. 
wu ffi sEems Sffiffffe that, since it requires 
only a little care, forethought and 
knowledge of the details to cook an 
egg correctly, we should find them 
cooked incorrectly in so many homes. 
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Soft-cooked and hard-cooked eggs. The fact that 
most people say "soft-boiled" and "hard-boiled" 
eggs, suggests that the right method is not used. We 
do not want to put eggs in boiling water and let 
them boil for so many minutes, for if we do, they 
will become hard, tough and leathery and as a re- 
sult, difficult to digest. To soft cook an egg have 
the water just at the boiling point, drop in the egg 
and place on the back part of the stove, leaving for 
4 or 5 minutes, the length of time depending 
somewhat upon the size of the egg and whether it 
was just taken from the ice-box. When the egg is 
dropped in the boiling water, the temperature is 
lowered almost immediately to 185 degrees 
Fahrenheit and then slowly to 170 or 171 degrees. 

For hard-cooked eggs the same method is 
employed except that they should be cooked for 45 
to 60 minutes at 180 to 190 degrees, in order that 
they may be mealy and not tough. Eggs put into hot 
water do not stick to the shell, and also cook more 
evenly than when put into cold water. 

Poached eggs. To poach an egg is no easy matter, 
but a little care will bring good results. Some 
people poach their eggs by boiling them in a pan of 
water, having the water boiling when they are 
dropped in; other peo 
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pie drop the eggs in cold water and bring then? to 
the boiling point. It has been found that the best 
method is to have the water a little below boiling. 
Pour boiling water into a shallow pan which has 
been brushed over with oil or butter. Break the egg 
carefully into a cup and slip gently into the water. 
The egg quickly reduces the temperature to about 
185 degrees, which is correct for poaching. Let the 
egg cook gently and when a film has formed over 
the yolk and the white is firm, lift out with a ladle, 
drain, and place on a piece of hot toast. Put on a 
little piece of butter and sprinkle with pepper and 
salt and serve at once on a hot plate. When properly 
poached the egg is jelly-like throughout and the yolk 
is covered with a white film. 

Fried eggs. Fried eggs, especially as prepared in 
many homes, are more difficult to digest than eggs 
cooked in any other way. A great deal of grease is 
put into the skillet and when it becomes smoking 
hot, the egg is dropped in and cooked at very high 
temperature. As a result it is very hard, tough and 
leathery and surrounded with a coat of fat. Instead, 
we should fry eggs as follows: Place a medium 
amount of fat in the pan, having it only slightly hot; 
then add the eggs and one teaspoon of water for each 

egg- 
Place a top over the pan to keep in the 
steam aqd cook at a very low 
temperature. When the eggs are done a 
film will cover the top as in the well- 
poached eggs (that is when we use the 
top on our pan). 

Omelets. An omelet is an egg beaten 
very light, with a small amount of milk 
or cream sauce added. The best method 
is to beat the whites to a stiff 
froth,"then beat the yolks; add pepper 
and salt, and milk or cream sauce. 
Vegetables, such as peas, peppers, 
asparagus, and onions, may be added 
after being thoroughly mixed with the 
yolks. Fold in the whites very gently so 
as not to break the air cells. To 1 egg, 1 
tablespoon of milk may be added, but 
more makes it too thin, unless in the 
form of a cream sauce, of which from 
one fourth to one third cup may be 
used. After the wnites and yolks are 
blended, place in skillet slightly 
greased and cook at very low tem- 
perature; be careful not to let it get too 
hot on the bottom. When it becomes 
firm place on a plate and fold one-half 
over. A fallen, soggy omelet usually 
results when it is not cooked slowly 
enough and when not cooked 
throughout. 

Sponge cake and angel food cake 
may be considered as variations of an 
omelet. In these we should be very 
careful in mixing in the beaten 
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egg whites, not to break the air cells, and we 
should watch our oven that we do not have 
it at too high temperature. For a large loaf 
the oven should be about 150 degrees and at 
the end should be brought up to 1 80 degrees. 

Custards. Eggs play an important part in 
custards. Here also the egg should be cooked 
below boiling. Where cornstarch is substi- 
tuted for part of the egg, the starch (which 
should be boiled) should be cooked in the 
milk before the egg is added. A very good 
custard from cooking at 
is to place the baking 



way to keep a baked 
too high temperature 
dish in a pan of water.' 



Beverages 



Coffee. To make good coffee it is neces- 
sary to extract the flavoring elements and 
avoid the extraction of the element called 
caffein, either by long boiling, or by allowing 
the liquid coffee to stand on the grounds af- 
ter it has been boiled. The flavor also is lost 
by long standing. 

There are four general methods of making 
good coffee: (1) The cold-water method, (2) 
dripping, (3) boiling, and (4) percolating. 

Cold-water method. Probably the 
best way 

to make coffee is by the cold-water 
method. Place the coffee in the 

desired amount of cold water and 

let stand over night. In the morn- 
ing bring to a boil and serve at 
once. Usually 1 to 13 A tablespoons 

of coffe9jWffijBBSstP er CU P- 

DripM^^ff^Srifrus coffee pots arc 
sold fooj^^^rip or filtered coffee, 
but the fep-#S|£ ; ig4ijhc same m all. 1 he 
coffee is put" into a strainer, the boiling 
water is poured through it and allowed 
to collect at the bottom of the pot. If the 
liquid is not strong enough it may be 
poured through the grounds a second 
time, the pot being kept in a warm 
place. Coffee must be ground fine for 
drip coffee. 

Boiled coffee. Use 1 cup of ground 
coffee, 1 cup of cold water, 6 cups of 
boiling water, and 1 egg white. 
Beat the egg, add H cup cold water, and 
mix with coffee. Put this_ in the coffee 
pot, pour on the boiling water and stir 
thoroughly. Boil 3 minutes, then add 
the remaining Yz cup of cold water. 
Cold water is heavier than hot water, 
and sinks carrying the grounds. This as 
well as the egg helps to clear the coffee. 
Set in a warm place 5 or 10 minutes, 
and serve. 

Percolator coffee. There are several 
kinds of percolators on the market, but 
in all of them the water boils in the pot 
and passes through the coffee at boiling 
tem- 



perature. At no time in the process does the coffee 
stand on the grounds. 

Ground coffee is often adulterated with chicory 
root which has been washed, sliced, dried and 
roasted. A small amount of chicory added to coffee 
makes the infusion appear a dark brown. The 
addition of chicory is a fraud on the consumer, and it 
may also prove injurious. If ground coffee is 
dropped into a glass of cold water the genuine coffee 
will float and will not discolor the water for several 
minutes. Most adulterants sink to the bottom, 
leaving a brown trail in the water. The careful 
housewife always grinds her coffee at home or 
watches her grocer while he grinds it. Coffee should 
be bought in small quantities and kept in airtight 
receptacles so the flavor will not be lost. 

Tea. The careful making of tea is as important as 
that of coffee. The tea leaves should be allowed to 
come in contact with hot water only long enough to 
extract the volatile oil and some of the tannin. Tea 
never should be boiled. Many women boil tea 10 to 
15 minutes, and then allow the portion not used to 
stand until the next meal. The bitter taste of Iced tea 
in many hotels and restaurants is often due to the 
fact that 
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consists of -chocolate from which 
the fat has been removed, and which 
has been mixed with sugar, starch, 
and flavorings. Many persons drink 
cocoa because it is not as rich as 
chocolate. The action of cocoa and 
chocolate on the nervous system 
is much less than that of tea and 
coffee, and they may be regarded 
as foods as well as stimulants. 

Cocoa. Use ]/i cup cocoa; 1 cup 
water; 3 cups milk; Y\ cup sugar. 
Mix cocoa, sugar and water to- 
gether and boil for 10 minutes. 
Add milk, heat to boiling point and 
remove from heat. Beat with an 
egg beater. 

Chocolate. Use 2 squares choco- 
late; 1 cup boiling v/ater; Yz cup 
sugar; 3 cups milk; flavoring. Melt 
the chocolate, add the sugar and 
then add the water. Boil for 10 
minutes, add milk which has been 
heated in double boiler, and remove 
from heat. Beat with egg beater. 

The influence of all 
these bever- 
ages may be considered, on the 
whole, as unfavorable. Coffee and 
tea cannot be considered as foods, 
but as stimulants. Children never 
should be allowed to drink coffee; 
but cocoa and chocolate, when 
served in small portions with large 



Fig. 157. Nuts require thorough grinding or chewing if their full valu. 
obtained 



the tea leaves were boiled, allowed to stand in 
water from one meal to another, and then boiled a 
second time before serving. 

In the preparation of tea, hard water should be 
used. Soft water extracts a bitter principle from the 
leaf. Water boiled a long time becomes "flat"; so 
the water used for tea should be freshly boiled. To 
make the tea, scald an earthenware or china tea pot; 
put in the tea leaves (3 teaspoons to 2 cups of water 
is a good proportion) and pour on the boiling water; 
set in a warm place 5 minutes; strain and serve 
immediately. Sugar, cream or lemon may be added 
Never add fresh leaves and steep a seconc 
Too much tannin will be dissolved. 

The "tea ball" is now being used exter 
Usually about 1 teaspoon of tea is placed in 
held in the cup of hot water until the infusio 
the desired strength. 

For iced tea use 4 teaspoons of tea and 2 t 
boiling water and make in the usual way. 
into glasses one-third full of cracked ice. The flfeVoP 
is improved by chilling the tea quickly. Sugar and 
lemon are usually served with iced tea. 

Cocoa and chocolate. These are both prepared 
from seeds of the cocoa bean. Cocoa 
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Cake Making 
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Every cake may come up, to the standard if the 
housewife understands and puts into practice the 
principles of KffiHmlllnlwking. If she knows these 
principles shi 
reliable recipe 

glance when a recipe Is incorrectly propo|3^iij^^iii| 
gJstttoil.fe brotsLsfense, the word c&%£^$$Ms 
ose loaves made with yeast and aTlowed'tB'''T'ise 
befofcf^rjaKing. In its more restricted meaning, it 
£o>»prises loaf and layer cakes made by some'Mhw-' 
method. From the standpoint of composition, 
sponge cake really groups itself with orrM^^p. 
196), so will not be discussed here.- Or|^^j|es 
made with fat awill be considered. 1455 calories 

The ingredients essential for cake ares mmr, 
liquid, sugar, egg, fat, and baking powder. 
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Other ingredients such as nuts, 
spices and flavorings are added for 
the sake of variety. 

There are 2 kinds of flour: bread 
flour or hard-wheat flour made 
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is granular to the touch. Pastry 
flour makes a lighter and more 
tender cake and is preferable for 
cake making. If only bread flour 
is to be had, it is well to substitute 
2 tablespoons of cornstarch per cup 
oWiktHMin-jlace of the same amount 
of breafllnflfflMffniti Always sift flour 
ring; fill the cup 
lightly into it, 
dipping the cup 

to make the cake 
by keeping the par- 
UE: While butter gives 
le flavor, other fats 
n cake making, es- 
dark cakes; but since 
85 per cent pure fat 
cannot be used in 
The equiva- 
of a cup of 
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Fig. 158. Candy and other sweets should be eaten as part of the daily ration, not in 

addition to it 



butter are approximately: Lard, 
half a cup plus 1 tablespoon; Crisco, half a 
cup plus 1 tablespoon; chicken fat, two thirds 
of a cup. (Half a teaspoon of salt should be 
added to these fats.) 

Fine granulated sugar should be used, as coarse 
sugar gives a coarse texture. 

The liquid generally used is milk, but when 
necessary, water may be substituted. Since the 
composition of milk is about one eighth solid 
material, seven eighths of a cup of water equals one 
cup of milk. The amount of liquid required will vary 
since different grades of flour absorb different 
amounts of liquid, while the same grade will often 
absorb more at one time than another. 

Eggs have the effect of making the particles stick 
together. If the amount of egg is increased, the 
amount of liquid may be decreased, since egg 
behaves as a liquid when added to the batter. One 
beaten egg white is the equivalent of about half a 
teaspoon of baking powder. Hence, as the egg 
whites are decreased the baking powder must 
beincreased. 

Learn to make one cake well and vary it by 
changing the form and flavors. A good formula for a 
plain white cake is: Flour, 3 cups; baking powder, 3 
teaspoons; butter % cup; sugar, 1H to 2 cups; milk, 
1 cup; whites 



of eggs, 4 to 6; flavoring. When we consider the 
long list of spices and extracts, fruits and nuts 
available, we see how it is possible to make many 
kinds of cake on one such foundation. 

The following suggestions are offered by a New 
York (Cornell) bulletin: (1) Chocolate contains both 
starch and fat: hence, when chocolate is added to the 
plain foundation, less flour (134 cups chocolate 
equals 2 tablespoons of flour) and less fat are 
required. (2) When nuts are added, less fat is 
required, since 1 cup of nuts equals 1 to 2 
tablespoons of fat. (3) A fruit cake requires a rather 
stiff batter; otherwise the fruit will fall to bottom of 
pan; ordinarily, if the fruit is well floured, a 
sufficient amount will thus be added. (4) When 
spice is added, scald it to insure more thorough 
mixing and better flavor; a good mixture is 1 
teaspoon cinnamon, H teaspoon cloves, 2 
tablespoons hot water. 

Making cake. Collect all utensils and ingredients 
before beginning to mix cake. Then measure all 
ingredients to be used. The cake may be mixed 
either the old or the new way. (a) If using the old 
method, cream the fat and sugar; add flour and 
baking powder alternately with liquid; fold in the 
well-beaten 
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it fall and gives a moist, sticky crumb 
and a sugary crust. (3) Too little fat 
causes cake to crumble; an excess 
makes it heavy. (4) JJ oa=^ Lich liquid 




e texture 
"cake 
es, but 



makes cake undersize 
porous. (5) If oven 
cracks; if too slo 
soon falls. 

Icing. When well made this increases 
the palatability and attractiveness of 
cake. By helping to retain the moisture 
of the cake it also adds to its keeping 
quality. To make it, boil 1 cup of water 
and UA cups of sugar very slowly until 
the syrup threads. Do not stir while 
cooking. Pour slowly into the well- 
beaten whites of 2 eggs, beating 
constantly. Continue beating until the 
icing is cool and stiff enough to spread 
on the cake. This frosting is delicious 
with nuts and fruits added. A cup 
of blanched almonds, pounded to a 
paste, or a cup of Jjickory nut -qr pecan 

^;es an 
^d figs, 
Dgether 
posting, 
ares (or 
Poking, 



nut meats, choppej 
excellent nut fil 
raisins, and nut 
are rich and delicitkij 
For chocolate frostjj 
2 ounces) of chocotl 
or melt the chocolate and add after 
beating. 

Frozen Desserts 



Fig. 159. Fruits have a beneficial effect on the digestive system in addition to their 
value as food 



whites of eggs, (b) In the new method, put liquid and 
melted fat into mixing bowl; sift in dry ingredients — 
flour, sugar and baking powder — and mix 
thoroughly; fold in the well-beaten egg whites; oil 
pans and dust lightly with flour. If the pan is rough, 
place paper on the bottom; put batter into pans 
(filling two thirds full); with a spoon or spatula bring 
the batter toward sides of the pan, leaving center 
lower than at sides. 

The oven is a very important factor in cake 
making. The insulation is the important part and the 
keeping of a definite temperature a given length of 
time depends upon its perfectness. Cakes are very 
often spoiled by uneven temperatures. An oven that 
will turn a piece of white paper golden brown in 5 
minutes is a good layer cake oven. Loaf cakes 
require an oven of a slightly lower temperature. A 
cake is thoroughly cooked when it shrinks from the 
sides of the pan and rebounds to the touch of the 
finger. When cake is removed from oven, let stand a 
few minutes, then turn out on a wire cake cooler. 

Causes of cake failure. (1) Too little flour makes 
cake fall because there is not enough gluten to 
stiffen it and hold it up; too much flour makes cake 
crack open. (2) Too little sugar makes cake bread- 
like; too much makes 



With a farm supply of ice, frozen desserts are easy 
to make and not expensive. Furthermore, our diet 
will be improved when we cease to think of ices and 
ice creams as belonging to the occasional "company 
dinners," and use them more often in place of hot, 
rich puddings and pastry. Some people claim that 
ices and ice creams are unhealthful. This is probably 
because they are usually eaten too fast. Then, too, 
some people eat too much ice cream; they do not 
realize they are getting a real food. Again, these 
frozen foods are eaten at all hours and after 
sufficient food has already been taken. Ice cream, 
owing to its high food value, belongs with a light 
meal, while the fruit ices, which are not so rich, may 
be added to the heavier meal. 

Ices. Water is the foundation of ices. A plain ice 
calls for water, sugar and fruit juice. Fruit pulp may 
be added to it. Dissolved gelatin may also be added 
with or without the pulp, as may also beaten egg 
white (when ice is partly frozen). Finally milk or 
cream (sweetened) may be added to give more body 
and richness. Lemon should form the basis of all 
ices. All ices should be made of a syrup of sugar and 
water. Boil the sugar and water 
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tesily- ifiipdt©Staro|thh(H¥ tiargelyp tM appearand 
a^Ww^w^e^a^t a fresh, sunny voom^fP^^^W^q\]^^t^ M ^ 

Simple Well- e dge at left; 3, teaspoon (bowl up); 4, fork (end of tines up); 5. 

' glass; 0, napkin; 7, cup and saucer; 8, spoon; 9, soup spoon; 10 

bread and butter plate. , 




Fig. 162. Farm table conveniently arranged: 1, mother's 
place: 2, father's; 3, other members'; 4, flowers; 5, bread ana 
butter plates; G, coffee or tea pot; 7, milk or water pitcher; 8, 
cream pitcher and sugar bowl; 9, cups and saucers; 10, cereal or 
sauce; 11, small dishes for (10); 12, meat; 13, vegetables; 14, 
gravy; 15, bread; 16, butter; 17, salt, pepper, etc. 



2. Use the right hand in placing and removing 
dishes from the right. 

3. Dishes from which a person is to help himself 
should be passed at the left, with the left hand. 

4. When passing large dishes, the waitress uses a 
folded napkin laid on the palm of her hand, 
although this is unnecessary when handling large, 
heavy meat platters. For small dishes, a tray with a 
white doily is used. 

5. Glasses should be filled as they stand in place, or 
if this is inconvenient, draw the glass by the lower 
part to the edge of the table, using the left hand, 
and fill. 

6. Never make a display of silver or china, or 
embarrass your guests by using a table service 
which they do not understand. 

7. Remember that all rules for serving have been 
worked out for simplicity and convenience; adapt 
them to your conditions. 



FARM 

KNOWLEDGE 

Serving our own tables. Good service is alwaj-s 
possible without help if the menu is so planned that 
the hostess need not leave the table often. Guests are 
invited to visit, and when the hostess spends much of 
her time in the kitchen, or wears a worried look at the 
table for fear something is going wrong, she is not 
fulfilling her real duties. However, if the menu is 
selected with care, and all dishes are omitted which 
might keep her hot and busy at the last minute before 
serving, there is no reason why the woman of the 
house should not appear to her guests calm, com- 
posed and cool with a smile and pleasant 
conversation that are natural, not forced. The 
following menu, for example, may be easily served 
without assistance: 

Roast meat, pickles, mashed and browned 
potatoes, buttered asparagus, jelly, rolls, butter, 
cabbage-pimento-and-nut salad, fruit- gelatin dessert, 
cake, coffee. 

When the guests are seated, the water, butter, jelly, 
rolls, salad, meat, vegetables and bread will be on the 
table. At the right of the hostess, on the top shelf of a 
serving table, are the pitcher of water, the coffee per- 
colator, cups, saucers, sugar and cream. On the lower 
shelf are the cake and dessert. The guests will assist 
by passing the coffee and the various dishes, and by 
passing the soiled dishes to the hostess at the end of 
the course. She places these on the lower shelf of the 
serving table as she transfers the dessert and cake to 
the dining table. All crumbs should be removed from 
the cloth before the dessert is served. 

A menu so planned may be served easily, quickly, 
and without the necessity of the hostess leaving the 
table at all during the meal. 



Preserving Foods on the Farm 

Ten rules for canners. (1) Select only fresh fruits and vegetables. (2) Clean 
and prepare them. (3) Scald or blanch as directed. (4) "Cold dip" immediately. 
(5) Pack in the jar. (6) Add salt to vegetables (1 teaspoon per quart jar). (7) Fill 

jar with hot water or sirup. (8) Adjust 
rubber and top, leaving the latter 

the required time, 
canner and finish 
top or rubber 



loose. (9) Sterilize 
(10) Remove from 
sealing; do not remove 
after sterilization. 

Special points. (1) "Blanching" 
means immersing for the given length 
of time in boiling water. Count the 
time only while the water is boiling. 
(2) "Cold dip" means plunging imme- 
diately into cold water after blanch- 
ing.. (3) Keen the .water, boiling hard 

Sterilization. (4) FollOW the tightly covered washboiler, 




but the steam pressure cooker 

shown in the background, saves time and fuel. 
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break the beans into pieces to 1 inch long, and 
place on trays and dry. They also can be run 
through a slicer and then dried quickly. 
'b)Prepare as directed above, but instead of cutting 
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to snap them. Put them in a bag of cheesecloth or in a 
wire basket, and blanch in boiling water for 6 to 10 
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Fruits and vegetables may be dried in the sun, if 
protected from insects 





By wise use of native trees, shrubs, and flowers, the farmer can add to both the value and the 

livableness of his farm 




The view of a fair countryside and its fertile fields is an asset which, in its fullest measure, none 

but a farm home can hope to enjoy 



When Farm Life Proves Narrow and Unprofitable It Is Often Because the Business Side Has Smothered Out All Other Interests in Life 

207 




The problem of feeding the farm family is a difficult and constantly recurring one. System, family cooperation, and 

modern conveniences help to simplify it 




If every farm woman were given as complete an equipment for her work as the average farmer has for his, there 
would be more happiness and fewer farm failures in the world 

The One-woman Farmhouse is Even Commoner Than the One-man Farm. It Should Be Equipped With Every Lauor-saving Device Available 
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Fig. 170. Simplest possible type of home canner. The false 
bottom is necessary to prevent breakage of jars 

move surface moisture, and dry from 3 to 
B'A hours at same temperature as string 
beans. 

Okra, (a) Small, tender pods are some- 
times strung on a stout thread and hung over 
the stove to dry. If dried in that manner, 
heat in oven before storing on trays. 

(b) Wash, blanch 3 minutes in boiling soda 
water, and dry 2 to 3 hours at 110 to 140 de- 
grees F. Use half a teaspoon of soda to a 
gallon of water. Dry young and small, ten- 
der pods whole. Older pods should be cut in 
quarter-inch slices. 

Peas, (a) Shell and spread on trays and 
dry. 

'b) Shell full-grown peas, blanch them for 
from 3 to 5 minutes, remove surplus mois- 
ture, spread in single layer on trays, and dry 
from 3 to 334 hours. Begin drying at 110 de- 
grees F., raising temperature very slowly in 
about 1 Yz hours to 145 degrees F. Continue 
drying IF, to 2 hours at 145 degrees F. 
"c)Shell full-grown peas, pass through a 
meat grinder, spread on trays, and dry. 
Whole peas take longer to dry, but when 
cooked, they resemble fresh peas. The ground 
peas dry more quickly, but make a product 
which can be used successfully only in the 
preparation of soup or puree. 

"d)When drying 
the very young and 
tender sugar peas, 
use the pods also. 
Wash and cut in 
quarter-inch 
pieces. Blanch in 
boiling water 6 min- 
utes. Remove sur- 
plus moisture and 
dry the same length 
of time and at the 
same temperature 
as string beans. It 
is not necessary to 
use soda when 
blanching peas. 

C abb age. (a) 
Select well-devel- 
oped heads of cab- 
bage and remove all 
loose outside 

c ., ... . . Fig. 173. Closing the vent long 

Fig. 171. Using one type of es. Split the self-heating capping enough, for A ole -m a can Of vegetables with them to become 
iron cabbage, remove solder and soldering iron. , 




Of 

and 
re- 



Fig. 172. Homemade wire drying rack suspended,out of 'the 
way over the kitchen range 



the hard, woody core, slice the remainder of 
the head with a kraut cutter or slicer, and dry. 

(b) Shred or cut into strips a few inches 
long. Blanch 10 minutes, drain, remove sur- 
face moisture, and dry 3 hours at 110 to 145 
degrees F. 

Sweet potatoes. Select sound, mature roots, 
(a) Wash, boil until nearly done, peel, and 
run through- the meat chopper. Spread on 
trays and dry until brittle. 

'b)Treat as above, but slice instead 

running through the meat chopper. 

"c)Wash, peel, slice, spread on trays, 

dry. A somewhat brighter product will 

suit if the sliced potato is dipped in salt water 

just before drying. 

Apples, pears, 
and quinces. Early 
varieties and sweet 
apples are not well 
adapted to drying. 
Winter and fall 
varieties are much 
better. 

"a)Peel, core, 

trim, and slice into 

quarter-inchpieces. 
Dip in weak salt 
solution (8 tea- 
spoons of salt to 1 
gallon of water) . 

Spread on trays and 
dry. It is only nec- 
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Fig. 174. In sterilizing 
the jars unsealed, like this— 
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tough and somewhat 
leathery. 
"b)Pare, core, and 
cut into eighths, or 
core and slice in rings, 
using fruit or vegetable 
slicer. As apples dis- 
color quickly, do not 
let them stand long 
before drying. To pre- 
vent discoloration as 
the fruit is prepared, 
it may be dipped for 
1 minute in a cold salt 
bath, using 1 ounce of 
salt to 1 gallon of 
water. Remove sur- 
110 to 150 degrees P., 
Dry from 4 



plus moisture and dry at 
raising temperature gradually, 
to 6 hours, or longer if necessary. 

Pears are dried in the same way as apples, or may 
be steamed 10 minutes before drying. 

Peaches. Peachesusuallyare dried unpeeled, but 
they are better if peeled before drying. 

"a)Remove the stones, cut the fruit into halves, or 

preferably into smaller pieces, and spread on trays 

to dry. 




mm 



'b)Cut in halves, 
pit, lay in trays pit 
side up, and dry at 
same temperature 
and for same length 
of time as apples. 
Food supply sug- 
gestions. (l)Bearm 
mind the various 
sources you have for 
your food supply, 
and make use of 
each source at the 
proper season. (2) 
Compare the cost 
and quality of home- 
prepared products 

with the commercially prepared. (3) 
chase the food supplies needed in large quan- 
tities whenever a good storeroom is avail- 
able. (4) Plan meals at least a week in ad- 
vance. (5) Prepare the exact amount of 
food needed; some foods cannot be warmed 
up or made over. (6) Plan meals to utilize 
all leftovers — stale bread, fats, meat scraps, 
bones from roasts, etc. (7) Stint the garbage 
pail as much as possible. 




Frc. 175. — Until ready to 
remove them from canner. Then 
snap tops dov,-n. 

Pur- 



C.FARM FURNISHINGS AND FARM SEWING 

By Mary Elizabeth Robinson, Winifred Buck, and Mrs. H. J. Keves Miss Robinson was born and reared on a farm in 
Johnson County, Missouri. After graduating from the Warrensburg State Normal School, she taught Home 
Economics there for 2 years, then spent 2 years at the Michigan Agricultural College where, hi 1917, she 
received the degree of B.S. in Home Economics. Meantime she was Extension Assistant in the Missouri 
College of Agriculture in which capacity she lectured and demonstrated before farm women throughout the 
state. At present she is instructor in the same work. Winifred Buck (Mrs. Lawrence F. Abbott) is the daughter- 
in-law of the Rev. Lyman Abbott, and the author of "Boys' Self-Governing Clubs," and "The American 
Girl." — Editor. 



Household Furnishings — Their Choice and Care 

(By Mrs. Helen Johnson Keyes) 

House furniture and ornaments have been discussed in Chapter 10, and 
labor-saving household tools earlier in this chapter. There remain to be con- 
sidered: (1) Beds and bedding, (2) household linens, (3) table ware. 

Beds and Bedding finish is more permanent. When either steel 

_ , A i or iron beds are trimmed with brass knobs 

Bedsteads. Metal bedsteads have been and rods, these should be heavy and of good 

popular for many years, chiefly because they 

are so easily kept clean and odorless; they 

can be washed with soap and water or even 

burned clean with coal oil. Brass beds are 

proof against almost any injury except dents, 

and those of enameled iron and steel can be 

renewed with an occasional coat of paint. 

Steel bedsteads are a little more expensive 

than iron ones, but they are stronger, and 

being lighter, are more easily moved and with 

less injury to floors. They come in designs 

more like those A of brass beds, many A of which Fig. 176. Undesirable (a) and desirable (b) types of metal 
can not be copied in iron, and their enamel bedstead. Simplicity is always desirable 
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done. Buttons and buttonholes at 
one end or both ends 
give a dressy appear- 
ance which does away 
with the neces- 
sity for shams 
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has risen to such prices that it has been replaced very 

generally by cotton and will not be considered at all in 

this chapter. These are articles on which it is possible 

to waste or save a considerable sum each year. 

Buying. The question whether household supplies 

shall be bought readymade or the material bleached, 

cut, and sewed in the home, is one which every 

housekeeper must y^able Ware 

China. Dinner and tea sets may be bought at 
reasonable prices in handsome designs. "Open stock" 
should be chosen, that is, sets, the pieces of which 
mil be sold separately, so that broken dishes can be 
replaced. Designs should be flat and " conventional," 
not rounded out like real flowers. If we are to 
HQMfii:dli7g96ilIlIS0e, pressed and near-cut glass are 



less desirable than simple bowls, 



jugs, and dishes of 



If bought 



Sheets, bleached, seamless, plain hem 72 x 86 inches. Each 90 cents. 
Dozen $10 



pottery or china, because the form 
pretend to be T . fmade 
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example is better looking 



;r are not what they 
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simple 

and qiore dignified than 



Pillow cases, ready made, to match sheets, 22 x 32 inches. Pair 50 cents' 



that which is ornate. Bach pattern 



has its name, and it 



Towels, hemmed buck, 35x18 inches. Pair 40 cents 



d#$d^eRyaftfarjcM,t<friple, and qu^drupl 



liable anct permanent. Nickel 



Table cloths, cotton damask, 58 x 100 inches; 50 cent quality. Per cloth 

SI P jg. 177. Plat silver, illustrating some attractive, artistic designs t^pftS^jlJrty^faejmctijifslong. 
and diff e r e nt typ e s of ut e nsils, (a) oyst e r fork; (6) salad fork; (c) 
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butter spreader; (d) fruit knife; (e) tea fork; (f) tea knife; (g) dinner 
^Bi^lfS^PfS^ajftfes, per dozen SI. 25 



Material to match 
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Clothing the Farm Family 

( By Mary Elizabeth Robinson) 

Clothing the farm family correctly and economically is just as important 
as feeding it rightly. The country woman should first decide whether the fam- 
ily clothing is to be made in the home or purchased ready-to-wear. In either 
event she should have a knowledge of choosing textiles, designing garments 
and making them. 

The first important step is to gain a knowledge of the textile fibers, which 
may be classified as: (1) Vegetable — Cotton, linen, jute, hemp, ramie. (2) 
Animal — Wool, silk, hair. (3) Mineral — Asbestos. (4) Artificial — Luster, cel- 
lulose, gelatin silk, metallic threads, spun glass. Without a thorough knowl- 
edge of these fibers the woman is helpless when it comes to making the proper 
selection of clothing. She should be able especially to distinguish between 
the four common fibers — cotton, linen, wool and silk. Linen, silk and wool are 
often adulterated with cotton, the cheapest fiber; the resulting materials may 
wear better than the pure fiber, but the disadvantage is that the purchaser is 
paying linen or silk or wool prices for cotton. 

The characteristics of the four fibers most cotton it will remain unabsorbed for some 
commonly used in clothing and household time. This is not always a safe test as cot- 
textiles are: ton and linen are often heavily "sized" with 

Cotton. (1) Inexpensive; (2) strong and dressing which prevents the water from being 
elastic; (3) good conductor of heat; (4) dyes 
easily; (5) launders easily; (6) not easily af- 
fected by heat or alkali; (7) easily affected by 
acid; (8) absorbs moisture and gives it up 
slowly. 

Linen. (1) Strong and durable; (2) laun- 
ders easily and leaves no lint; (3) snowy white 
when bleached; (4) smooth and glossy when 
laundered; (5) good conductor of heat; (6) 
wrinkles easily; (7) not easily affected by 
acids; (8) water readily absorbed and evapo- 
rated; (9) does not retain stains as-persistent- 
ly as cotton. 

Wool. (1) Difficult to launder; (2) not a 
good conductor of heat; (3) readily affected 
by heat and sudden changes in temperature; 

(4) elastic; (5) readily affected by friction/ "\ 
"6)absorbs a large amount /<nS moisture/ espe- 
cially in damp weather; (7 
scaly structure. 

Silk. (1) Absorbs/ jmoistun : 
conductor of heat; /(| 
tion; (4)^ _ scorches 
destroy 



absorbed. 

2. A much safer test may be made by drop- 





sssetKor misrepresented in 'any way. /' 
1 .If water is dropped on linen goods 
moisture spreads rapidly, but if dropped on 



the 



Fig. 178. Textile fibers greatly enlarged: (a) silk; (6) cotton; (c) 
wool 



214 FARM 

KNOWLEDGE 

ping glycerin on the cloth. Linen will become 
transparent but cotton will not be affected. 

3. When crushed in the hands, linen wrinkles more 
than cotton. 

4. Cotton and wool mixtures, when moistened, 
wrinkle more than pure wool materials. 

5. Material may be tested by pulling out threads 
and examining the ends. Cotton fibers are short, 
with fuzzy ends; linen fibers are long with uneven 
ends, usually pointed; wool fibers are short, kinky 
and stiff; fibers of reeled silk are long, straight and 
lustrous, while fibers of spun silk are short and 
easily broken. 

6. Sizing may be discovered by rubbing the 
material between the hands to see if the "dressing" 
will come out. Washing will also remove dressing. 
7. Each fiber has a characteristic burning test as 
follows: (a) Cotton burns quickly with flame, (b) 
Linen burns like cotton, but is not as inflammable 
as it has less oil in the fiber and less air in the 
woven cloth, (c) Wool burns slowly, gives off an 
odor like burnt feathers, and leaves a gummy 
residue, (d) Silk burns more slowly and with less 
odor than wool, and leaves a crisp ash. Silk leaves 
even more ash when weighted. 
Textile tests for strength. Yarns and threads. 
Single yarns are not so strong as those where 2 or 3 
threads are twisted together. Ravel goods and find out 
how many threads are combined. Yarns and threads 
are stronger, also, when combed so that their fibers 
lie side by side, instead of crossing irregularly. An 
examination of ravelings will show how the strands 
lie. 

The weave. Under a magnifying glass count the 
number of threads to an inch which run in each 
direction — warp and woof. The higher the number the 
stronger the cloth. Then hold the cloth up to the light 
to see if the threads are close together and of the 
same thickness. Rub the thumb across the weave. If 
the weave is loose the thumb will leave a pathway of 
separated threads, and the material will not wear well. 

Is the cloth elastic? If a material is elastic it will 
not wrinkle and it will drape well. To find out, 
crumple the goods in the hand; if, when released, the 
goods spring up, it has the desired quality. 

Is the material "weighted"? In order to give body 
and weight, and to conceal loose and flimsy weaves, 
materials are very often weighted. In the case of 
cotton goods starch is most frequently used. To find 
out, tear the goods quickly; if dust flies, weighting is 
present. 

Is it strong enough to keep its shape? Grasp the 
cloth with both hands about an inch apart and pull 
steadily. Do this in both directions. Cloth is only as 
strong as its weakest point. 

Tests for woolen and worsted goods. Are 



the short fibers, called flocks, well vjorked info 
the goods.:/ Brush the back of the material 
with a stiff broom. If short fibers are loos- 
ened, the flocks are not well worked in and 
the cloth will soon become shabby. 

Will the cloth wear shiny? Wet the thumb 
and rub it against, the nap. If the nap seems 
to stand up and resist, it will not wear down 
easily. Thick, short fibers are durable; long, 
loose ones are not. 

Tests for permanence of color. Are the 
colors "fast" against light? Eoil a sample in 
soapsuds for 20 minutes, putting a piece of 
white doth in at the same time. If the white 
cloth is stained, the color is not fast against 
washing. 

Are they "fast" against rubbing? R.ub a 
dry sample briskly against white, goods. 

Are they "fast" against rain and dust? 
Sprinkle a sample with water in which is a 
little lime. Dry and then brush it. If the 
brushing shows up spots, the color will not 
prove fast against rain and dust. 

The Hygiene of Women's Dress 



It is evident 
dress of women 
has not been given 
Clothes are worn — or 



judging from the modern 
that the hygiene of dress 
serious consideration, 
should be worn — first, 



to maintain a constant body temperature; 
second, to protect the body from heat and 
cold. Comfort and adornment should also 
be considered in the selection and choice of 
clothes, as should occupation, climatic con- 
ditions, state of health and age of the indi- 
vidual. Most • of our modern styles fail to 
meet these requirements, although a good 
many women are adopting sensible, practical 
styles. No individual can afford to disregard 
fashion entirely, but 
any one can deselect 
healthful, comforta- 
ble, artistic and ap- 
propriate clothes. 
A ~=Sifi|t-- important 
function^o^-dlQthes is 
to ""Hie^^^g^ body in' 
mai: 

stant tern p~e 
The healthy 
must 

tTrrTfT*^" 1 
about 98/5 degrees, 
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by various disease germs is lowered by exposure 
to severe cold. Thus, in cold weather, the 
amount and character of the clothing should 
be changed in order to diminish the heat loss 
of the body which is regulated chiefly by con- 
trolling the evaporation and radiation from 
its surface. This can be accomplished in 
part by the use of proper clothing, since 
clothing of any land holds a layer of warm 
and moist air between it and the skin, thus 
diminishing both evaporation and radiation. 

Underwear. A close relationship exists be- 
tween the regulation of bodily temperature 
and the kind of underwear worn. Woolen 
underwear would be ideal for winter were it 
not for 5 facts: (1) It is very difficult to keep 
clean. Wool fibers, owing to their structure, 
absorb the sweat and oily secretions of the 
skin and hold them, and bacteria thrive in 
woolen underwear. (2) Wool does not ab- 
sorb or give up moisture rapidly. (3) Strong 
soaps and boiling water cannot be used in 
washing wool. If woolen underwear is laun- 
dered carelessly, the fibers mat, the air spaces 
are closed, and the garment loses its feeling 
of warmth. (4) Some persons cannot tolerate 
wool next to the skin on account of its irri- 
tating properties. (5) Woolen underwear is 
expensive. 

Wool mixed with cotton or silk makes good 
underwear, especially for aged people, chil- 
dren and invalids. 

Cotton underwear is more generally used 
than any other kind. When woven with an 
open mesh, cotton acquires a feeling of 
warmth, the large air spaces making it re- 
semble wool. More dirt clings to cotton 
than to linen, but cotton launders easily and 
hence is a very sanitary material. Cotton 
underwear has from 15 to 30 per cent more 

heat than linen. In 
a close, tight weave, 
cotton is a good con- 
ductor of heat, which 
is the reason a gar- 
ment of this kind 
feels so cool in sum- 
mer. It is cheap, 
very durable, and 
easily laundered. 

Linen underwear 
is more expensive 
than cotton. It is 
used in very warm 
countries. The chief 
objections to it are 
that it (1) may cool 
the body too quick- 
$= c=s ' ly, (2) musses easily, 
acS^^S^* and (3) does not last 
as long as cotton as it 
frays on the edges. 

Silk underwear 
loses its moisture 
Fig. 180: Unless the dress more rapidly than 
form is of the right dimensions , , thprpfrirp :„ 

it is liable to give more trouble W001 and tneretore IS 
than help. 




more sanitary. For those who cannot wear wool next 
to the skin and to whom cost is no consideration, silk 
is an excellent material for undergarments. It is more 
easily cleaned than wool; and being light, though 
warm, it takes up little space. 

The subjects of personal hygiene (bathing, etc.), 
and hygienic underwear should be considered together 
in order to get the best results and maintain good 
health. 

Outer garments. Simplicity in style of dress adds to 
the attractiveness of both girls and women. In 
determining the style most becoming to the figure, pay 
careful attention to the length of the waist, the bust 
measure, the hip measure and the length of the skirt; 
for example, a tall figure with a short waistline may 
be improved by a dress with a longer waistline. In this 
way a figure out of proportion may be concealed, or 
its defects may be corrected. When the most becoming 
type of dress has been selected, both house and street 
dresses should be modeled along this general plan. 
Economy of time and labor in both planning and 
making may be practised in this way. Then, too, only 
one style of underclothing is required. A great deal of 
time may be saved in designing a garment by buying 
patterns of firms that make the proportion of figures 
as well as fashion a study. 

Accessories. These may be listed as follows: 
Collars, cuffs, ties, belts, girdles, scarfs, nets, parasol, 
fan, hairpins, and combs. Without them the wardrobe 
would be incomplete, although the modern woman in 
many cases spends too large a per cent of the cost of 
her clothing here. In selecting an article for this part 
of the wardrobe consider especially: (1) the need for 
its purchase; (2) the use to which it will be put; (3) its 
durability; 

"4)its suitability to the wearer; (5) its cost in relation 
to the income. 

A Few Hints for Home Sewing (By Winifred 

Buck) 

One who sews well can often make over and 
remodel her clothes for years, provided they are made 
of good material. Spring is the best time to get a suit, 
and a ready- or tailor-made one is always more 
satisfactory than a homemade one. A wise choice is of 
black or navy-blue serge, as these colors and this 
material not only wear splendidly, but always can be 
matched. Two months' wear will probably be gotten 
out of such a suit the first spring. The following fall, 
by ripping out the lining of the coat, putting in an 
interlining of cotton batting, and replacing the outer 
lining, the suit is made warm enough for winter. 

The next spring the interlining is taken out. If the 
outer lining is worn under the arms, it can be patched 
— and matched — by cutting off the sleeve lining about 
halfway between 
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the elbow and the shoulder and using that to mend 
the body of the lining. The absent part of the sleeve 
lining can be replaced by any kind of material, as it 
will not show. 

At this time the suit will probably need no other 
alteration, but if one is tired of it, an easy and pretty 
way to change it is to put on a collar and cuffs of 
some contrasting color in cloth, silk or velvet. 

The second fall the suit will probably need a new 
lining; perhaps an old silk dress or an old skirt of 
alpaca or sateen can be used. However, a new cotton 
lining will not cost much and should be preferred to 
material of doubtful strength. The cotton-batting 
interlining, having of course, been saved, can be 
replaced. The suit will also need cleaning and 
pressing and, perhaps, new buttons. The skirt, if it is 
a long one, will be worn at the bottom and should be 
turned up. The worn part may be covered with 
common dress braid. 

By the beginning of the third year, the suit will 
certainly need alterations on account of the changing 
styles. If the change needed is to make the skirt 
narrower, remove a breadth or straighten the breadths 
if they flare at the bottom. If the skirt is circular and 
the new fashion calls for a gored one, it must be 
ripped and the paper pieces of the new pattern pinned 
upon the material and the whole thing cut out as if 
new. 

If a narrow skirt needs considerable widening, it 
will be absolutely necessary to insert extra material, 
and here the choice of an easily matched material 
proves its value. The coat usually needs no alteration 
except lengthening or shortening. It can be 
lengthened prettily by adding a band of dull black 
satin 4 inches or more wide and by repeating this on 
the bottom of the skirt and on the collars and cuffs. 

A good suit, even after 3 years' wear, will still 
have much durable material in it which should 
provide at least one little girl's dress. The skirt will 
cut advantageously as a one-piece, pleated dress with 
either Idmono or set-in_ sleeves; and a dress with 
sleeves, yoke, waist, and skirt for a tiny girl, or a wee 
pair of trousers may be gotten from the coat and 
scraps from the skirt. Before cutting up an old suit for 
the children, wash and press it, and make the new 
garments with the inside out. 

It is a good plan to make two working dresses of 
exactly the same material. After a year of hard wear 
and constant washing, the waists of these dresses will 
be worn out, but by making a waist out of the skirt of 
one and attaching it to the skirt of the other, a work 
dress can be obtained which will last several months 
more. 

In buying a silk dress, figure on using it by and by 
for a coat lining or a shirt waist. Or let this dress 
sometimes be of black satin, chiffon cloth, or 
georgette crepe, for these 



materials not only wear well themselves, but 
are invaluable to combine with other goods 
when making over a garment. It is a good 
plan to get a little more silk than is needed 
at the moment, for use in future alterations. 

When a garment is to be thoroughly re- 
modeled, it is best to rip, brush, and clean it, 
pick out the old stitches and press it. Then 
fasten the pattern upon it and cut out the 
new dress. This is a little more troublesome 
than making a dress of new material, but 
when it is done it will look almost like new. 
Unless the material is fresh and strong, how- 
ever, it will not be worth all this trouble. 
More frequently some trifling alteration will 
be all that the costume needs or is worth. If 
sleeves are too short, they can be lengthened 
by a cuff matching or contrasting with the 
suit. Skirts can be lengthened either by let- 
ting down the hem and facing it, or by mak- 
ing a yoke at the top. If the skirt is length- 
ened by letting down the hem, and there are 
worn places where the bottom of the skirt 
used to be, a small, carefully measured tuck 
can be taken just above the worn places and 
made to lie over them. Sometimes a skirt 
gets worn thin on the hips where the elbows 
rub. ' In such a case a yoke can be made at 
the top of the skirt, from extra material if 
available, from the pieces cut from the skirt 
gores, or from black satin, starting at each 
side of the top breadth in doing this. If black 
satin is used, this material should be repeated 
on some other part of the dress. 

To mend a hole, pull but threads from the 
seams or hem and darn the hole with them. 
A hole darned with 



does 
ma- 



hand, 
ma- 
used 



thread which 
not match the 
terial looks badly. 
In making dresses, 
one must know how 
to sew well by 
even though a 
chine is to be 
for all long seams. 
Do not try to make 
a garment without a 'M, 
pattern. Spread out A 
the material on the 
dining-room table or 
on a clean sheet on 
the floor. Have 
plenty of pins 

hand. Arrange the A j 
different parts of the jji 
pattern on the goods, A 
so that none of it will 
be wasted. When 
the pattern pieces 
are all arranged satis- 
factorily, pin them firmly 
cut around them with a 



Fig. 1S1. Baby bunting 
wrap (see p. 218) 

to the goods. Then 
large, sharp pair of 



scissors. Allow for generous seams and hems 
which make alterations easier by and by, and 
give the garment strength. 
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The edges of the newly cut-out pkces should be 
laid together accurately and firmly basfed with stitches 
not longer than half an inch. A friend will then be 
needed to help in fitting unless a form (p. 218) is used. 
Provide her with pins so that she can fasten firmly the 
seams she lets out or takes in. After removing the 
garment, put basting stitches in place of the pins; then 
sew it on the machine and try it on again. 

A popular fashion is for waist and skirt to be 
fastened to an inside belt. This belt should be fitted 
and have hooks sewed on it before the waist and skirt 
are attached. After the waist and skirt are firmly sewed 
to the belt, the armholes should receive attention. They 
are important, for if they do not fit well the comfort 
and appearance of the dress is spoiled. The sleeves are 
next placed, tried on, and finally sewed. 

The turning up of the skirt hem, the placing of the 
outside belt, and the finishing of the neck and cuffs are 
the final acts in making a gown. 

A good general principle is that it never pays to 
spend much money for altering a very old gown. 

Always save bits of unworn lace, fresh silk, hooks, 
snaps, buttons, collar wires, etc., but particularly 
pieces of material used in the dresses. They will all be 
useful for freshening up some old garment, and their 
use will save more money than is usually realized. 

Infants' Clothing 

The importance of infants' clothing cannot be 
overestimated. The new-born babe is not able to select 
its own clothing, nor is it able to say when it is 
uncomfortable. Therefore, the mother should know 
how to vary the clothing with the season of the year in 
order to maintain the body temperature. Accordingly, 
unless there is a knowledge of fabrics, many babies 
will be kept too warm or too cool. 

Wool is the best fabric for conserving heat, because 
of the air spaces between the fibers. Cotton flannel is 
warmer than plain cotton material for this same 
reason, but with repeated washings it tends to lose its 
woolly character. An all-wool fabric is undesirable 
because of the shrinkage when laundered. When 
combined with silk or cotton, the shrinkage is 
prevented, and, too, the material forms practically as 
good a non-conductor of heat .as pure wool. 

Recently women have begun to realize that the 
plain substantial garments are better for children of all 
ages than the much- trimmed garments, formerly used; 
Especially is this true of clothing for babies. In the 
first place, a well-fitting, simple design gives the 
freedom of movement necessary for free breathing and 
circulation. Garments too large, as well as those too 
small, are uncom 



fortable; trimmings, such as tucks, ruffles, 
embroideries and laces, cause unnecessary work for 
the mother, and fret the baby; extremely long dresses 
are being practically abandoned, since they serve no 
purpose whatsoever. Rompers are especially 
recommended when the child begins to crawl or walk. 

Clothing for all ages should be made so that it is an 
easy matter to dress the child. The dressing of a baby 
can be simplified by using "Gertrude petticoats," 
which fasten on the shoulder, and slips opening 
entirely down the back. If the proper thought and care 
is taken in the older children's clothing, many children 
would be enabled to dress themselves at a 
comparatively early age, thus assisting the mother 
very materially. 

In preparing an infant's wardrobe, the number of 
garments and the choice of fabrics will be governed 
by the amount of money which the mother wishes to 
spend. If materials are bought in quantity and the 
sewing is done at home, the cost need not be 
prohibitive. The following list is the smallest possible 
number of garments the baby will need: 

3 Skirts of wool and silk, or wool and cotton. The ready-made 
ones fit and wear best. Size No. 2, with long sleeves, should 
always be selected. 

3Bands (Abdominal) of wool, or wool and cotton mixture. 
Sizp 6 or 8 by 20 inches. No hemming and no ravelings. 
Ready-made knit bands may be substituted for these if there 
is actual need, after the navel cord has come off. 
4Petticoats of wool and silk, wool and cotton, or cotton 
flannel. Make garment to open on the shoulder in order that 
arms will not have to be put through the armholes. Finish 
seams on right side. Length, 27 inches. 

3 Night gowns (if worn by very young infant instead of 
dresses, at least 6 will be needed) of cotton flannel, made to 
open all wTay up back, and with sleeves long enough to cover 
child's hands. Length, 27 inches, unless tape is used to draw up 
bottom, when it should be 30 inches. 

8 Slips of nainsook, crepe or soft linen, made to open all way 
up back, and with no trimming around neck. Length, 27 inches. 

48 Diapers of cheap cotton flannel, with soft pad which may 
be burned. Size, at first 24 inches, later 27 ia4tes square; pad 8 




Fig. 182. A well-lighted, well-equipped sewing rooir. where 
work can be left undisturbed, is a valuable feature of the 
farmhouse. 
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2Cloaks and caps, one for winter of eiderdown or soft 
wool lined; one for Rummer, cashmere lined with silk. 
Baby bunting wrap (Fig. 181) is style preferred. 
3pairs stockings, wool and cotton for winter; cotton 
for summer. Size 2. 

1 pair shoes to be used when baby begins to play on 
floor. Must be broad enough for free exercise and use 
of toes. 

Sewing Equipment 

A well-made garment requires well selected 
and substantial sewing equipment which, to 
render the most efficient service, should be 
kept in one certain place in the house. Every 
woman knows what a comfort it is to find her 
sewing just as she left it when she was called 
away to some household duty. A room, light 
and conveniently located, should be provided 
for when building a new house. However, 
since most homes have no room of this type, 
a portion of a hall or bedroom usually must 
and should be set aside for the sewing work. 
Essential Sewing Equipment 

Sewing machine with attachments 

Cutting table 

Skirt gauge 

Ironing board and iron 
One yard of pressing canvas 
Small bowl for holding water 
Yard stick 

Sewing box or basket, containing shears, 
small scissors, emery, tracing wheel, stiletto, 
thimble, tape line, needles, pin cushion, pins. 

For a somewhat more elaborate equipment, 
add: Dress form, wardrobe, wrapping paper, 
leveling table, and rip- 
ping knife (safety 
razor blade preferred). 
The homemade 
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purse of the average 
housewife; and, if one 
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without some altera- 
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patterns, dress forms 
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The most efficient 

Fig. 183. A homemade dress and > 011 ., me ^hole, a 
form, padded to meet the most easily made form 
requirements of the individual. i s the padded type 



Fig. 184. How the waist pattern may be altered without affecting its 
lines 



based on a purchased foundation dress form. In 
selecting this, take care to get one small enough. The 
hip and bust measures must both be taken into 
consideration as well as the thickness of the form in 
comparison «with that of the individual. A very good 
rule is to purchase a form 2 sizes smaller than the 
bust measure. Misses' forms are best as the bust and 
waistline are not so marked as in ladies' sizes. 
Misses' sizes are given by age corresponding to the 
following bust measures: 18 years — 38 bust; 14 years 
— 34 bust 16 years — 36 bust; 12 years — 32 bust 

A foundation form for a child of 12 years is a good 
size to use if a finished form with a bust measure of 
34 inches is desired. 

The covering of this form requires 6 yards of some 
dark-colored cambric which does not soil easily. A 
fining, closing in the back, is cut from this material, 
basted and fitted snugly to the person for whom 
the A orm is being made. On the carefulness of this 
fitting depends the success of the fitted form; it must 
be very snug in order to keep the finished form small 
enough. Correct curves should be made by darts made 
in the lining. Sew the waist and skirt together and fit 
a collar onto the waist. Then take the length and hem 
the skirt before putting it on the figure. 

When all stitching has been done, put the lining on 
the form and notice where it needs filling out. Two or 
three rolls of cotton batting will be needed for this 
purpose and care will be required to get the cotton 
filled in smoothly. Before sewing up the lining in the 
back, pin it together and measure it carefully to see 
that the padding has been done correctly. The form 
may be tested, too, by. trying on a well-fitting waist 
and skirt. 

The cost of this form finished is approximately 
$3.50 with materials at an average price. 

Alteration of Patterns 

Commercial patterns are made to fit average 
figures and should, therefore, be carefully tested 
before being used. This, may be 
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right side of the opening, the eye on tba^ft, each far 
enough back so they will not show wnelrthe garment 
is fastened. Sew neatly around the circular ends of 
both and tack across the hook shanks to keep them in 
place. The blanket stitch may be used at the circular 
ends, but the added neatness and strength scarcely pay 
for the extra time expended. 

Snap fasteners are sewed neatly and securely with 
several over and over stitches. 

Eyelets are made by punching a hole in the material 
with a stiletto or other round, pointed tool, and 
strengthening the edges by either (a) overhanding 
closely, (b) using the buttonhole stitch with purl on 
outer edge; or (c) with the purl on the inner edge. 

Loops are made by tacking 3 or 4 stitches back and 
forth the length desired for the finished loop. The ends 
are fastened securely and the threads completely 
covered with the blanket stitch. These stitches should 
be very close together to strengthen the loop. 

Stitches used in mending. Every woman should 
practise economy by mending and darning worn 
garments of the family wardrobe, thus lengthening 
their life and improving their appearance. It should be 
a matter of pride with every girl that her wardrobe is 
kept in absolute repair. 

Holes may be repaired by either patching or 
darning. Patching is reinforcing holes or worn places 
with cloth; darning is reinforcing them with threads. 
Whether a patch or darn is used depends upon (a) size 
of hole, (b) garment to be mended, (c) material of 
garment. 

There are 2 types of patches — the hemmed and the 
overhand patch. 

The hemmed -patch is used principally with wash 
materials. To make it crease the material along the 
thread or figure, equally distant from the center of the 
worn place, forming a perfect square or rectangle. 
Place pins at the four corners, and cut the material di- 
agonally to the pins, turning the edges to the wrong 
side. Baste these edges in place. Place the material 
which will form the patch underneath the hole, 
matching the warp and woof and the design (if 
figured), and baste carefully. On the right side sew the 
patch to the garment with small hemming stitches. On 
the wrong side, cut away the extra material from the 
garment, trim the patch evenly all around and hem the 
patch into place. 

The overhand patch is used a great deal on woolen 
and silk materials where there is little strain. As in the 
hemmed patch, cut away the worn part and turn and 
baste the edges. The cloth for the patch is then 
carefully matched in pattern and threads, and creased 
to fit the hole exactly. Then it is folded back on the 
material of the garment, basted, and the overhand 
stitch applied in order that the straight stitch may be 
imbedded in the threads of the material. To prevent 
raveling, the raw edges on the wrong side are finished 
with the overcast stitch. 



Darning is used for mending tears and worn places, 
as well as holes. In mending tears, one must consider 
the position of the tear in regard to the warp and woof. 
If the material is woolen or silk, the mending thread 
should be, if possible, of the same. The running 
stitches which are used should always follow the 
weave of the material. 

Stocking darning should be done with thread as 
nearly as possible the weight of the stocking itself. 
The frayed portion of the hole, which will cause 
unnecessary thickness, should be cut away. Running 
stitches are used in this mending, the work always 
being done on the wrong side. The use of a darning 
ball facilitates the work. 
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Fig. 197. Types of darns in knitted materials: (a) stockinet 
darn; (b) darning several holes together; (c) darning a hole and a 
run: (3l) darning a warp tear; (d2) darning a woof tear; (e) 
darning a hedge, or corner, tear; (J) darning a diagonal tear; (g) 
reinforced darned tear: (1) right side, (2) wrong side; (h) 
reinforced darned hole: (1) right side, (2) wrong side. 
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Fancy Sewing 

{By Mrs. II. J. Keyes) 

In the farmhouse, where toil is constant and hard, and where the laborers need the 
most refreshing rest, beauty has a special service to perform. How much easier to work 
in, how much lovelier to rest in, is the home which has been adorned with the 
handiwork of its women! The embroidered cover, or doily, or curtain makes the house 
into a home, just as words and acts of affection do. It is like a caress, softening the 
harder lines of utility and duty. 

The more we know about anything, the more interesting it becomes to us; so, the 
more we know about embroidery, the more deeply do we enjoy doing it. Although the 
simplest of work upon the cheapest of materials is worth while if it gives pleasure to 
the worker and to the members of the home where it is used, still needlework may 
become far more fascinating and beautiful if we can take time to study, even if a little. 
(1) The laws of good design; (2) the use of color and shadings; and (3) the effects 
produced by different stitches, the materials on which they look well, and the threads 
with which they are best worked. 




Design. You can 
not make a good pic- 
ture with embroi- 
dery. The best pat- 
terns, therefore, are 
those which do not 
try to copy exactly, 
so that they look 
real, the flowers, 
birds, bees, etc., 
which are to be 
worked. The pat- 
tern should merely 
suggest these, reduc- 
ing the drawing of 
them to the boldest, 
most important lines, 
and keeping them 
flat-looking instead 
of rounded like the 
objects themselves. 
This is the difference 
between pictures and 
decoration. Em- 
broidery is done for 
the sake of decorating useful objects with 
graceful lines and pleasing colors, not for the 
sake of making pictures. Roses on the bu- 
reau covers should not look as if they ought 
to be picked up and put in water, nor should 
bees on the centerpiece look as if they would 
sting. 

Colors. Because embroidery is decorative, not 
pictorial, we need not imitate the color of the object 
suggested in the color of the thread. Nothing is 
handsomer than heavy- blue or soft green 
embroidery on table damask, and white on white has 
special charm. In using silk thread, the. delicate 
shades are better than the heavy ones so effective in 
linens and mercerized cotton. Whatever thread one is 
using, 3 or 4 shades may be combined, 



Fig. 198. Decorative lace work: 
a rolling and whipping; b 
whipping oyer raw edges; c 
appliqueing lace, wrong side. 



and the effect is far stronger when these are not too 
delicately blended, but are blocked in boldly like the 
strong patches of light and shadow made by sunlight. 

Materials and operations. A square frame to which 
the work is laced is better than the common hoops, 
which stretch , the material into forms like themselves 
and injure the stitches which may have to be confined 
between the 2 hoops. If the square frame is on a stand 
it leaves both hands free for sewing. An old thimble 
worn smooth is excellent, especially in working with 
silk. Needles should have large eyes so A that the 
thread will not be roughed up in passing through 
them. 

To trace a pattern, draw it on butter paper, then, 
with an unthreaded needle on the machine, prick the 
outlines. Baste this on your cloth and sew through it, 
tearing it off when finished. 

To copy a piece of embroidery already finished, lay 
your cloth on a padded ironing board, dampen the 
embroidery and baste it, design down, on a piece of 
cloth laid over your material. Lay a thin cloth over all 
and then press them till dry. Your new cloth 




Fro. 199. Various types of hemstitching: a hemstitching; b 
double hemstitching;' c diagonal hemstitching. 
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will show the pattern, which you can outline 
with a pencil. 

Stitches. There are several families of 
stitches, the members of which resemble each 
other and are capable of doing certain things 
and incapable of doing others, a good deal 
like the members of human families. Just as 
a household of musicians if asked to cultivate 
a farm would probably raise poor crops, so 
the various canvas stitches, for instance, if 
placed on silk or muslin would be unsuccess- 
ful, whereas they are very decorative on ma- 
terials of coarse, open weave. 

The embroiderer ought to learn these fam- 
ilies of stitches and experiment with them till 
she knows to what materials and threads 
they are suitable and with what other stitch- 
es they will combine handsomely. Then, be- 
fore beginning a piece of work, she can plan 
it out definitely, which is far safer than to 
change stitches haphazard as she goes along. 
Simplicity is a wise rule, however, and the 

use of few stitches is 
better than a confusion 
of many. As there 
should never be more 
than one kind of 
thread in one piece of 
embroidery, the com- 
bination of stitches is 
limited to those which 
look well in a certain 
thread. 

Embroidery stitches 
may be described as 
follows: 

The cross stitch may 
be made over the 
threads in loosely 
woven materials such 
as scrim or canvas. In 
fine materials, canvas 
must be basted into 
place, the stitches 
made over this and 
the canvas removed; 
or if a pattern is 
stamped upon the 
material, no canvas is 
needed. The stitch is 
made by taking the 
needle from the lower 
left-hand corner of the 
to the upper 
-hand corner, 
a slanting 

stitch. Then a stitch 
Fig. 200. Embroidery stitches. ■ t k ± d 

a decorative running stitch; 

outline stitch; c couching; d. neath over to the upper 
chain stitch; e lazy daisy; / left-hand corner, 
blanket stitch; g variations hrr ,,. oht through the 

of blanket stitch; h scalloping wougnt tnrougn tne 
stitch. material to the lower 

right-hand corner, 
making a second slant- 
ing stitch which crosses 
on top of the first and 
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completes one cross stitch. The needle is again 
brought up at the lower left-hand corner of 
the next square, and so on. 

The chain stitch is used for outlining, or for 
filling in spreading patterns over large sur- 
faces. It is done with- twisted silk on heavy 
goods; or with flat-silk floss, linen, or mer- 
cerized cotton on flimsy materials. In mak- 
ing this stitch, a succession of blanket stitches 
are made one after the other. The lazy daisy 
is a variation of the chain stitch. Two stitch- 
es only are needed for each petal of the daisy. 
The first is a chain stitch, the second is taken 
through the material to hold the first in place. 

The outline stitch is made on a line from 
left to right, the stitch being longer on the 
right side than on the wrong side. The 
thread must be thrown on the sam6 side each 
time in order that the effect will be regular. 

The feather stitch is used for border work, 
outlines, or for filling in geometrical patterns. 
It is very effective as trimming for clothes. 
The thread should match the material as near- 
ly as possible. It is made with a slanting 
stitch toward the center, first on the right 
and then on the left side. The brier stitches 
are made more parallel but are made alter- 
nately on the right 
and left. 

The French knot 

is made by bringing 
the needle through 
the material where 
the knot is desired, 
the thread thrown 
over and under the 
left thumb, or over 
the needle, making 
a loop, the loop 
pulled down to the 
material and a 
small back stitch 
taken, bringing the 
needle out where 
the next knot 
to be. French knots 
are very attractive 

used either alone or in combination with other 
stitches. 

The satin stitch is used on materials of all kinds, 
but particularly fine ones, including silks. It is done 
with flat cotton or linen threads or silk floss — never 
with tightly twisted threads. It is most beautiful for 
flower designs, giving brightness and luster to the 
surface. The satin stitch usually has as its foundation 
-the chain or outline. If the material is especially 
sheer, each stitch is the width of a thread apart. The 
padding is always made at right angles to the direction 
in which the satin stitches are to be made. 

Darning is a succession of parallel rows of short 
regular stitches, done with any loose, flat thread. It 
-combines well with the outline or satin stitches, and 
fills in a background handsomely, in which case the 




Fig. 201. 
featherstitch: 



A, Types 
double; 



of 

b 



single; c c o r a 1 . B, cross-stitch. 
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pattern may be produced by darning around it. 

CoHchimi permits the effective combination of 
two colors, since two threads are used in making the 
stitch. One is held in place on the material; the other 
is used to fix it there, the stitches, one quarter to one 
half inch long, being made over the first thread, at 
right angles to it and on the wrong side. 

The blanket stitch — an edge finish — begins with 
several small running stitches at right 



angles to the edge of the goods, the needle being 
brought out as near the edge as possible. Proceeding 
from left to right, for the first stitch the needle is 
inserted one eighth to one half inch from the edge 
according to the material. The thread is thrown under 
the point of the needle from left to right and the 
needle drawn through toward the worker. Succeeding 
stitches are taken the same way, equal distances apart 
and the same distance from the edge. 



Hints on Laundering and Removing Stains 

(By Mary Elizabeth Robinson) 



One of the hardest tasks confronting housewives is the weekly washing; yet if the 
principles of the work are studied and if the house is equipped with labor- saving 
devices, it need not prove burdensome. The time will come, let us hope, when every 
farmhouse will have a laundry room fitted with stationary tubs, faucets, drain pipes, a 
washing machine operated by motor or engine and, of course, running hot and cold 
water. Meanwhile, wise women will learn to know the different fabrics to be laundered, 
just as they study them in relation to sewing practices. (See p. 213.) Some of the more 
important points are the following: 



Wool fibers vary in length from 1 to 1 1 inches, and 
under a microscope are seen to be composed of small 
segments ca lled cells, with hook-like, overlapping 
odges foraffhg "J*«haracteristic horny layer. When 
^rool&qym aterials ariMwe t, the fibers expand and the 
pwffecting Mg<s loosest As the fabric dries, the little 
ijooks interlock,M(a"wiag the fibres close together so 
that we say the •'gagnent "shrinks." With careful 
washing /md rinsing in waters of the same 
rempenjt^reN^which sho uld not be more than 
~ Tj^T^J6^^Mrra r-tgJ3flc hand) this shrinkage is 
■■slight. TSjsJinpreased by the use of very hot water, or 
by a change from hot suds to cold rinse water. Much 
jobbing or ironing: with a hot iron will also increase 
^nrinkage, a^yiFPthe use of strong soaps or other 
aipfies. Mi\d aoa™ o&veak solutions of borax are 
let^^rrj[furXv / ^ j\ \ 

pw^ias^OTte Heflg, continuous thread by the 
siIM wbrm, is lustrous, elastic and the most delicate of 
alNSoers^Like wool, it is completely destroyed by 
Strang alpaliee and injured by hot water, strong soap, 



yellows " 



hard ru ffljingj aif -.l ij'onfng with hoi nuns. \ hot iron 



es the fiber to stiffen and 



sometimes break. 

Cotton fibers are twisted, ribbon-like, tubes 
varying from three fourths of an inch to 1\ inches in 
length, according to variety. The slight twist gives 
them their valuable spinning qualities. 

Linen, a fiber from the inner part of the flax stem, 
is identical in composition with cotton. Alkalies have 
very slight effect on either, though if strong soaps are 
continuously used, the garments may be yellowed and 
the fibres gradually weakened. 



The Laundry Equipment 

Water. This should be clean, soft, clear, odorless 
and free from discoloration, iron and organic matter. 
Some water is hard (and, as every woman knows, 
undesirable for washing purposes) because it contains 
mineral matter which it dissolves and takes up as it 
flows along through the earth underground. These 
minerals combine with soap to form a scum, and the 
soap wilLnot'lather or cleanse till enough has been 
put into the water to unite with all the mineral 
present. Hard water, then, is not only inconvenient 
but also wasteful. 

To soften hard water. If the mineral contained is 
only carbonate of lime, the water may be softened by 
boiling it and letting it stand till the lime settles to the 
bottom. Other minerals usually found in water, and 
which make it "permanently hard" are not affected by 
boiling. Probably the best alkali to keep on hand for 
softening such water is a solution of washing soda 
(sodium carbonate, or sal soda) made by dissolving 1 
pound of it in 1 quart of boiling water. Allow 2 
tablespoons of this solution and 1 tablespoon of borax 
dissolved in 1 cup of water, to every gallon of wash 
water. Washing powders and preparations for 
softening water are on the market, but they usually 
are more expensive and may be so strong as to injure 
the garment fibers. If a washing powder is used it 
should always be dissolved in a little water and this 
added to the tub of water and well stirred through 
before the clothes are put in. 

Soaps are compounds made by the action of strong 
alkalies on fats. Their cleansing 
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Fig. 202. A glass rod is useful in removing stains. Use a pad of 
cloth or paper beneath the goods 



power is due to the fact that as soap decomposes when 
brought into contact with water the alkali thus set free 
dissolves or "cuts" the grease and other dirt, while the 
fatty acid part of the soap entangles the impurities and 
carries them off in the waste water. Cheap soap is no 
economy for it usually contains strong alkalies that in 
time wear out the clothes. 

A soap solution makes suds more quickly than cake 
soap, cleans more evenly and wears the material less. 
Dissolve 1 cake of white soap or 2 cups of soap flakes, 
chips or scraps in 

3quarts of hot water. For blankets, add 2 tablespoons 
of borax and J cup of ammonia. 

Bluing is unnecessary if garments are washed 
properly, well rinsed and then bleached in the 
sunshine, but if used the better grades are the most 
economical. There are various kinds of bluing, as 
follows: 

a. /ndigo, now very little used and never 

sold as commercial blue. 

b. Prussian blue, a good color and easy 

to use. However, it is an iron compound and 
unless the clothes are thoroughly rinsed the 
soap left on them will break down the blue 
and the iron part will form tiny spots of rust 
on the goods. 

c. Ultramarines. These are usually put 

up in balls or squares. This blue does not 
dissolve, but mixes with the water, finally 
settling on the sides of tub, or on the 
clothes. The blued water should, therefore, 
be well stirred before the clothes are put in. 

d. Aniline blite. One of the best forms 

but as it is a coal tar product and a dye it 
must be used with great care because it 
cannot be removed if too much is used. It 
must be used in connection with an acid. 
Starch. In starching clothes much trouble may be 
avoided by cooking the starch thoroughly first. Borax, 
alum, paraffin and gum arabic are sometimes mixed 
with the starch to prevent the iron from sticking; they 
also improve the color of and give pliability to the 
cloth. Rice starch is superior to corn starch for lawns, 
fine muslins and laces. 



A complete modern laundering equipment will 
include the following, although some of the items 
may be dispensed with or borrowed from the kitchen 
equipment when needed: a washing machine, run 
either by hand, electricity or a gasoline engine; fibre 
tubs or, better, one or more stationary tubs with 
drains, of either porcelain, enameled ware or alberine 
stone; wringer; laundry bench; boiler (copper- 
bottomed); ironing machine or irons, either electric, 
gas, Mrs. Potts, or sad (8 pounds); ironing board; 
ironing blanket; sleeve board; miscellaneous supplies, 
such as rubbingboard (metal or glass), wooden spoon, 
iron holder, iron stand; clothes basket; pail (enamel or 
fiber) for emptying water and carrying clothes; 
dipper; dishpan, enamel); measuring cup; clothes 
stick; scrubbing brushes; strainer for starch; beeswax 
or paraffin wrapped in cloth to keep iron smooth; case 
knife; clothes horse; clothes, aprons (best made of 
ticking); two enamel sauce pans (one for starch and 
one for soap solution); teaspoon; tablespoon; 
clothespins; clothes line. The latter, if of wire, should 
be non-rusting and kept free of loose or broken 
strands; if of rope, it should be taken down when not 
in use and occasionally washed. 

How to Remove Stains 

Most dirt in clothing is removed by ordinary 
washing, but certain stains require special treatment. 
Some are insoluble Lin water, or may be permanently 
set by the action of heat during the washing. Clothing 
should be looked over and such stains removed before 
the washing begins. Fix in your mind the following 
general rules about removing stains: 

a. Treat any stain as promptly as possible. 

b. Try simple methods first. 

c. Consider the nature of both the material 

and the stain. All materials are not treated 
in the same way. 

d. Experiment on a sample if you are un-. 

certain as to the effect of a chemical. 

e. Keep all stain removers properly la 

beled, in one special, handy place. These 
should include: 

Fuller's earth or French chalk 
Turpentine (inflammable) 
Benzine, naphtha, or gasoline (inflammable) 
Carbon tetrachloride (non inflammable). 

Sometimes purchased under name of 

Carbona. 
Alcohol (inflammable) 

Oxalic acid (a poison). Dissolve 1 ounce of 
crystals in f cup of hot water. Potassium 
permanganate. Dissolve 1 teaspoonful of 
crystals in 1 pint of water. Javelle water. 
Dissolve £ pound of chloride of lime in 2 
quarts of cold water; dissolve 1 pound of 
washing soda in 1 quart boiling water; pour 
the clear liquid from the chloride of lime 
into 
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Fig. 203. Sometimes the chemicals may be dropped upon the 
goods stretched over a bowl of clean water 



the soda solution, let the mixture settle, 
strain through a cloth into bottles, cork and 
keep in a dark place. 

Hydrogen 'peroxide. A few drops of 

ammonia added just before it is used, makes 

it work more quickly. 

Ammonia. 

Borax. 

The more common stains encountered in farm 
laundry work and methods of removing them are as 
follows: 

Blood. 1. Wash in cold water until stain turns 
brown, then apply soap and soak in warm water. 2. 
Starch paste may be used on thick goods. Renew until 
stains disappear. 

Bluing. Use boiling water. 

Chocolate or cocoa. Sprinkle with borax and soap 
in cold water. 

Coffee and tea (clear). Pour boiling water through 
the stained part. Bleach if necessary. (With cream). 
Wash in cold water; pour soap and cold water 
through. 

Egg. Wash in cold water. 

Fruit and fruit juices. 1. Treat with boiling water 
poured from a foot or two above. 2. If stain persists, 
soak for a few minutes in a solution made from equal 
parts of javelle water and boiling water. 3. Rinse thor- 
oughly with boiling water to which a little diluted 
ammonia water has been added. 

Grass. Use cold water, mild soap and water, 
alcohol or a bleaching agent. 

Grease and oils. 1. French chalk, Fuller's earth or 
blotting paper. 2. Warm water and soap. 3. Gasoline, 
benzine, or carbon tetrachloride. 

Iodine. Use warm water and soap, alcohol, or 
ammonia. If in starched goods, a weak solution of 
sodium thiosulphate (the photographer's "hypo") is 
suggested. Dip stain in this, then rinse. 

Ink. 1. If fresh, soak stain in milk; repeat as milk 
becomes discolored. 2. If old, use javelle water 
applied with medicine dropper and follow with dilute 
ammonia water. 3. Or apply potassium permanganate 
with dropper and then oxalic acid. 

Iron rust. Use oxalic acid or lemon juice and salt. 



Kerosene. Use warm water and soap. 
• Lampblack and soot. Use benzine, gasoline or 
carbon tetrachloride. 

Medicine. Use alcohol. 

Mildew. 1. If fresh, use cold water. 2. If old, bleach 
with javelle water or potassium permanganate. 

Paint and varnish. 1. If fresh, use alcohol, 
turpentine or carbon tetrachloride. 2. If old, use equal 
parts of ammonia and turpentine. 

Perspiration. 1. Wash in soap and warm water and 
bleach in sun. 2. Oxalic acid. 

Scorch. 1. Bleach in sun. 2. Bleach with javelle 
water. 

Shoe polish. (Black;. Use soap and water or 
turpentine. (Tan). Use alcohol. 

Stove polish. 1. Use cold water and soap. 
2. Treat with benzine or gasoline. 

Vaseline. Use kerosene or turpentine. 

How To Renovate Materials 

Woolens. Clean with gasoline, benzine, 
chloroform, carbon tetrachloride or tepid water and 
mild white soap applied in solution. Rinse • 
thoroughly. "Shiny" parts may be made less 
noticeable by sponging with hot vinegar, and pressing 
with a piece of canvas placed over the material. This 
freshens the material and raises the nap of the cloth. 

Silks. Dampen evenly with slightly warm water (1 
pint) and alcohol (1 teaspoonful). Press carefully 
between papers. Mild, white soap may be added to 
water if a stiffer silk is desired.. 

Pongee." Wash — in lukewarm suds, rinse and hang 
out until dry. Iron without sprinkling or dampening. 

Velvet. Brush clean with gasoline, air thoroughly, 
dampen evenly on wrong side and steam over a 
medium hot iron. This freshens the velvet and raises 
the pile. 

Cotten velveteen. Wash in suds made from mild 
white soap. Rinse in several waters. Do not wring but 
hang out dripping wet. Iron on wrong side when half 
dry. 

Millinery Materials — Flowers (retinting). For 
cotton use water colors. For silk or velvet use oil 
paint and gasoline. 

Feathers (ostrich). To reeurl, use dull knife or 
steam. To retint, use oil paint and gasoline. 

Straw hats and Panamas. 1. Wash with warm water 
and mild, white soap applied with stiff brush. 2. 
Rinse. 3. Bleach with peroxide of hydrogen, sulphur 
applied in form of paste, or lemon juice and salt. 

Leghorns. Wash with warm water and white soap. 

Milans and Chips. (White) Clean with art gum; if 
sunburned, bleach with peroxide of hydrogen. (Black) 
Brighten with ammonia; retouch with shoe polish. 
Any light-colored shade may be retinted with hat 
dyes, or blackened with shoe polish. 
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HOUSEHOLD PESTS 

(By Mrs. Helen Jahnsan Keyes) 



THE CLOTHES MOTH. This is one of 
the most expensive of our household ene- 
mies, but one of the easiest to defend our- 
selves against. There are two kinds of de- 
structive clothes moths, the case-making one 
of our northern states, which lays its eggs 
only once a year, in the spring; and the web- 
bing moth of the South, which breeds in May 
and again in August and September. The 
northern housewife, therefore, has to fight 
against moths only once a year, when it is 
about time to lay away winter clothing. In 
southern localities the fight against them is 
almost continuous. 

Only the larvae of the moth, the dull white 
caterpillars, destroy our clothing. The adult 
insect is harmless except as a layer of eggs. 

First, the adult moth seeks a quiet, dark 
place to lay her eggs. She likes a greasy spot 
on some substance which the larvae will eat. 
Moth larvae will eat only animal food, such 
as wool, silk, furs, and feathers. They will 
have nothing to do with vegetable fabrics, 
such as cotton and linen. So the mother 
seeks our most expensive clothing and fur- 
nishings for the cradle and food of the crea- 
tures which are to hatch from her eggs. Not 
only this, but the larvae themselves have the 
power of crawling about and finding their 
own food if they are not cradled in it. When 
moths lay their eggs in cracks and crevices of 
floors, closets, trunks, and other storage 
places, the larvae creep out and hunt for what 
they want to eat. 

Our war against moths, therefore, is of two 

kinds: (1) Prevention, or 
so caring for our things 
that no eggs will be laid 
in them. (2) Destruction 
of the eggs or larvae, which 
must be re- 

sorted to 
if prevention 
has not been 
successful. 



Prevention. In the early spring, fabrics made from 
animal substances should be taken into the direct 
sunlight and thoroughly brushed, and in case of furs, 
even combed, to cleanse them of any moth eggs which 
may have been deposited in them. They can then 
safely be put into sealed packages, bags, or boxes and 
kept there till autumn without the addition of those 
pungent odors — camphor, naphthaline, moth balls, 
tobacco and pepper — which are commonly used. 
Because adult moths have no power to bite, they may 
be kept off by paper, cloth or wood if all the cracks in 
these materials are sealed. Paper packages thoroughly 
sealed are entirely secure, but as paper tears readily, it 
is safer to put such bundles into boxes and to close the 
cracks of the boxes with strips of paper fastened down 
with flour paste or other adhesive material. The 
easiest way, however, is to make a number of 
unbleached cotton bags, lay the cleansed garments in 
them, tie them up tightly, mark them with what they 
contain, and lay them on shelves or in drawers, or 
hang them in closets. 

The method that we have spoken of does not 
require any disagreeable odors. The odors which are 
commonly used do not kill eggs or larvae, they merely 
keep away the moth that is seeking a spot to lay her 
eggs. They do just what a sealed package or tightly 
closed bag does — they keep her out. 

Destruction. Gasoline, benzine, and naphtha 
destroy eggs and larvae, and may be applied to furs, 
feathers, woolen, and even silk fabrics without 
injuring them. The things must be dried thoroughly, 
however, before being packed away or brought near a 
flame. The fact that petroleum products easily explode 
or catch fire, must be kept in mind or terrible 
accidents may result. 

To avoid these dangers, the following recipe which 
has the advantage over many other moth poisons in 
being harmless to children and household pets, may 
be used in the cleansing of cracks and crevices: Alum, 
4 ounces in 1 pint of water; salt, 4 ounces; spirits of 
turpentine, half a pint. 

It is well to repeat these treatments frequently 
during the spring and summer seasons. 

THE CARPET BEETLE OR BUFFALO MOTH. 
This beetle, like the clothes moth, destroys woolens 
when in the larvae state, and has a particular affection 
for carpets, which it eats in slanting lines. As an adult, 
it is black and white with a red stripe down its back, 
and is less than a quarter of an inch long. This is about 
its size, too, as a caterpillar. 

Prevention is best accomplished by, doing 



Fig. 204. Frequent airing and thorough brushing are the best 
preventives of moths 



230 FARM 
KNOWLEDGE 

away with carpets, and using movable rugs on 

finished floors. 

Carpets must be taken up, soaked in benzine and 
hung in the direct sunlight all day. All floor-cracks 
and baseboards must be washed in an alum, salt, and 
turpentine mixture. A heavy tar paper should be 
spread over the floors before the carpets are laid 
again, if it is necessary that they should still be used. 
Several such cleanings will probably be required 
before the creatures are destroyed. One cleaning in 
the middle of the summer is particularly effective. 

BEDBUGS. Bedbugs are small, reddish, flat 
insects, with an offensive odor. They infest not only 
beds but walls, creeping out after dark and making 
their meals upon sleeping people. They are known to 
carry the germs of certain diseases, particularly those 
of typhus fever. 

Cleanliness is the best preventive. Bedsteads 
should be kept free from dust and frequently washed 
with a cloth wet in kerosene. Particular care must be 
given to joints and cracks, into which boiling water 
and kerosene ought to be poured as an occasional 
preventive. The places under the tufting and along 
the binding of mattresses need to be kept dustless and 
constantly examined with suspicion. In repapering 
rooms, a new paper should never be laid over the old 
one, but the walls should be scraped and then washed 
down with 2 pounds of alum in 3 quarts of boiling 
water. 

There are several excellent bedbug exterminators 
on the market. An equal mixture of kerosene and 
turpentine is also good, and there are various recipes 
for the combination of corrosive sublimate with 
alcohol, camphor and turpentine. Corrosive 
sublimate, however, is such a deadly poison that it is 
best to avoid its use. Whatever mixture is selected, it 
should be forced into the 



•^ji cracks of furniture and woodwork 
=^•4/ and undsr the tufting and binding 




■■■/usi w&ist<'U. 

Fig. 2Q5 .' WaSstwyftg'^gUfMo bugsTStrpeis must be taken up 
and floe* (especially the cracks) well treated with an alum, salt 
and turpentine mixture. 



of mattresses with a spray apparatus, which costs_ 
but little. _ A thick coating of hard oil varnish, laid 
with a soft, small brush upon bedsteads, springs, and 
woodwork, is an excellent exterminator. In the case 
of metal bedsteads, a drenching with kerosene, which 
is then set on fire and allowed to burn out, is a new 
and effective method, but, of course, it requires great 
care. 

Destruction should always begin v/hen the first 
bug is noticed. They multiply very rapidly, and the 
neglect of the first proof of their presence may result 
in their overrunning the house, in which case 
complete "doing over" of several rooms may become 
necessary, including painting, whitewashing and 
papering. 

COCKROACHES. Cockroaches are large, dark- 
brown beetles which love damp, filthy places around 
water-pipes in the insides of houses. 

Absolute cleanliness and sanitary arrangements 
which leave all damp places open to the sunlight, are 
almost sure preventives. 

There is no better poison than powdered borax 
mixed with powdered sugar and scattered all over 
their runways and forced with bellows into the cracks 
and crevices. It kills them, but is harmless to people 
and to pets. A mixture of 3 parts of flour with 1 part 
of plaster of Paris is effective. Set a low, flat dish 
containing this mixture where the roaches can reach 
it, and near it place a saucer of water. 

Whatever destructive measures are used, the 
roaches will return constantly unless all dark, damp 
places are done away with and all damp cloths,- mops 
and so forth hung out in the sunlight. 

BLACK AND RED ANTS. These little creatures 
sometimes become so numerous that they are the 
despair of housewives, swarming over foodstuffs, 
particularly meats and sweets. 

Powdered borax, gum camphor, or red pepper kept 
near the food will drive them away. They are not 
likely to climb on shelves or tables, or to enter 
refrigerators or drawers ijvhich are frequently washed 
in carbolic soap. A further precaution is to place the 
legs of tables and refrigerators in pans of water over 
which is poured a tablespoonful of kerosene. They 
will not go beyond these. 

They may be trapped by baiting thread or sponges 
with molasses and burning these when the ants are 
swarming on them. Many other ants, however, will 
come to the funerals, and the only thorough method is 
to destroy the nests. Locate these by placing coarse 
sugar where the ants will find it. Soon they will begin 
to carry loads to their homes. Take up a few boards or 
stones where the ants are seen to enter, and find the 
nests, then inject an ounce or two of carbon 
bisulphide and cover it up solidly with earth. The 
nests of red ants are usually in the walls or floors of 
houses, those of black ants under stones in the yard. 
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The carbon bisulphide will spread out into all parts of 
them and destroy the colonies. It is not expensive. 
Care is necessary in the use of carbon bisulphide in a 
closed room, as the gas formed is highly explosive 
when it comes in contact with fire. 

WHITE ANTS. These are not ants at all, though 
they look like them and in many ways act like them. 
They are common in all parts of the United States, but 
they do their worst damage in hot, moist localities. 
They are vegetarians, eating decayed wood, paper, 
books, and other material. They enter these and eat 
from the inside out, so that their food sometimes 
crumbles into powder before an " ant " is seen. 

New buildings in places where these insects work 
should be set up on cement or stone foundations, and 
approached by gravel or asphalt walks, not board 
walks. Exposed timber and wood should be sprayed 
frequently with creosote. Paper must not be allowed to 
accumulate and books ought to be frequently 
examined. 

The only method of. getting rid of these pests seems 
to be to fumigate with hydrocyanic acid gas. (See Vol. 
II, p. 511.) 

CHIGGERS though not really household pests, 
frequently prove very annoying to the members of the 
household. Not only are these little trouble-makers 
found on the grass and weeds in pastures or timbered 
tracts, but also sometimes on well-kept lawns. 

Take a bath in hot water, to which strong soap or 
salt has been added, very soon after exposure to 
chiggers. However, after the lapse of a few hours, and 
after irritation has set in, such a bath will do no good. 
To treat each red spot with a strong solution of am- 
monia will then help. A well-saturated solution of 
bicarbonate of soda, or common cooking soda or 
saleratus may also afford relief. Where the suffering is 
very bad, a dilute tincture of iron or collodion should 
be applied. 

MICE. With mice, as with many other pests, it is 
easier to keep them out of the house than to get rid of 
them once they are in. So the house should be built so 
as to prevent mice from getting in. Where there is a 
basement under the house, the windows should be 
screened as mice often get into the upper part of the 
house by coming from the cellar. Rat and mouse 
guards should be put in the walls at each floor so as to 
prevent these pests from climbing up between the 
walls. 

In old houses and others that are not entirely 
mouseproof, nothing in the way of food should be left 
exposed to mice. Surplus meat left in the pantry, 
popcorn, beans and peas and dried seeds, unless 
covered or hung out of reach, are almost sure to attract 
mice. Keep all trash and rubbish cleaned up. Use the 
little spring traps, baiting with cheese, whenever a 
mouse is known to be in the house. 

FLEAS. In many places, especially where hogs and 
other live stock are bedded in build 
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ings near the farm residence, fleas become serious 
pests. On some farms, fleas are so Bumerous during 
the summer months that it iy almost impossible to 
make the ordinary use of barns, stables and other 
outbuildings where stock is kept. Not only do the fleas 
prove a great annoyance to the men whose work takes 
them into the farm buildings, but getting into the 
clothing, the pests are carried to the house. In this way 
the whole family is annoyed. Dogs also carry the fleas 
from stables and sheds to the farm residence. 

Once a farm building has become filled with fleas, 
getting rid of them is no easy matter. For the sake of 
the comfort of the family, the first thing is to prevent 
the pests from getting into the dwelling house. Dogs 
and cats frequenting buildings where fleas are 
plentiful must be kept away from the family 
residence, even off the porches. Nor must the children 
be allowed to play with these pets, which should be 
bathed occasionally in water containing about a dozen 
teaspoons of creolin to the gallon, or dusted with 
Persian powder. _ When fleas are very bad in the 
barns, it is often best for the man who has to look 
after the stock to change his clothing before going into 
the house. 

The first thing to do in ridding a barn, shed or 
stable of fleas is to clean up. All rubbish and bedding 
should be removed and burned. 
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U. S. DEPARTMENT OF AGRICULTURE 

BUREAU OF BIOLOGICAL SURVEY, WASHINGTON, O.C. 



Fig. 206. Rats are not only a source o£ loss but also of great 
danger, on account of the diseases they carry 
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If manure has been allowed to accumulate, 
it should be hauled out. Floors, partitions 
and other woodwork should be thoroughly 
sprayed with a coal-tar or carbolic-acid ma- 
ture. It may be necessary to spray several 
times. Use whitewash wherever possible. 

After the building and surroundings have 
been thoroughly cleaned, they must be kept 
clean. Doors and windows should be opened 
so as to let in plenty of air and sunshine. 
Where a clean-up is undertaken, it will do but 
little good unless it includes all the buildings 
where fleas are known to be bad. 

RATS. > The rat not only destroys property 
to the value of many thousands of dollars 
each year, but also endangers human life and 
public health. 

Rat riddance is no easy matter, as the 
pests go from farm to farm and from 

neighborhood toneigh- 
borhood. The means 
for ridding a farm of 
rats may include: (1) 
driving out the rats, 
killing as many as pos- 
sible and destroying 
Fig. 207. The snap or harboring places; (2) guillotine trap 
is a most ef- Starving, m SO far as fective rat catcher. - can 
be done, by rat- proofing cribs and bins; (3) 
trapping, poisoning, and using rat dogs; (4) 
preventing multiplication. 

Almost every one who has lived long on a farm, 
especially in the corn belt, can recall some day when 
the men and boys on the place joined in a general rat 
killing. On the day when such a big drive is made, 
rats are dug out wherever they are found, provided it 
is possible to get to the runs. Where the harboring 
places cannot be reached, unslaked lime or chloride of 
lime is placed in the openings. For killing rats by 
wholesale in. their homes in the ground, carbon 
bisulphide is the best agency known. Put in the runs, 
which are then closed, it forms a deadly gas. It 
should, however, never be used in or about buildings 
where there is fire, as it is both explosive and 
inflammable. 

Rat-proof buildings. With the passing of the log 
barn and the wider use of cement in barn building, 
rats are not as great a nuisance as they once were. The 
full concrete foundation and rat-proof cribs and 
granaries are making the farm buildings less inviting 
to rats. The wider use of coal as fuel and the 
displacement of the old-time rail fence, with surplus 
rails piled about the lots, are also helping in the fight 
against rats. Where cribs, granaries, meat houses and 
poultry houses are not made rat-proof, the floors 
should be some distance above the ground so as not to 
make hiding places for rats. 

Trapping and poisoning. Rats are often cunning 
and suspicious and hard to trap. However, with so 
many kinds of traps on the market, it is possible to 
catch many of the 



pests. The first thing in trapping rats is to cut off the 
natural food supply just as far as this can be done. 
The next thing is to set the trap as it should be, first 
being careful to remove any odors which might tend 
to keep the rat away. If the trap is new or if rats have 
just been caught in it, a good plan is to hold it in a 
dense smoke in order to take aw'ay the odor. Some 
trappers make use of a single drop of oil of anise or 
caraway to scent the bait or trap. Various baits, such 
as fish, cheese, bacon, scraps of raw or cooked beef, 
and even vegetables, are used. It is well to use various 
kinds of bait and to provide some food that the rat is 
not getting in its daily foraging. 

Poisons, while fairly satisfactory in killing rats, 
should not be used except with great care. Poison 
must be kept out of reach of children, must not be left 
where grown people will get it by mistake, or where 
birds or domestic animals might eat it. Where poison 
is used it should be put well back in the run by means 
of a long-handled spoon. 

Many kinds of rat poison are on the market. There 
is also what is known as the official arsenical rat 
poison, which has been extensively used by the Public 
Health and Marine Hospital sendee of the United 
States. Directions for making are as follows, but for 
use on an ordinary farm one tenth of the amount 
would probably be enough: 

White arsenic, very finely powdered 4 pounds 



Cheese 4 pounds 

Glycerin 6 ounces 

Water gallons 

Corn meal 10 pounds 

Black aniline .'TttTT. .. .Sufficient to color to a slate gray Oil of 
anise ]A ounce 

Meltfk iP»4l*t&^&f HaxfehlSi&Mi of the 

stir m t»fcg i^TOift ^^'fflftfol S*^jfeS9^$lite41fySS^ityig6B5 oil of 
anise. ItUfinay jiequire more less wateiSfor the above formula, 
according to the amount ^Jt starch in the com meal, but the 
quantitiesyas given above aref^^^^^gequality of com meal. 

It shoul^lj&borneJ^fiind t^f^^^^^ess of what 
poison is used^thfeapng fats, may set uuo th^ walls 
of the dwelling? ij^^fete^y&^ftis^ "^even the 

cistern v ^S^^^^S^^^^^^^S^^^^^^~ m? ^ 8 ct 
into or lin^^ P ^P^^ff ^^^fi^f^^^S^-iehprp it 

cannot 4ri| |Whid. OuiiiUMrig tu dcMiu^ Hit u dor is 

then in fprder. A compound of zinc and chlorine, 

commonly known as chloride of zinc, may be used. 

The folldwing has also been recommended: In 1 pint 

of boiling water, dissolve 1 teaspoonful of nitrate of 

lead; next dissolve 2 teaspoonfuls of common salt in a 

bucketful of cold water, then mix the two. Next dip a 

good-sized cloth in the mixture and hang in the room. 

A fox terrier or other dog that is a good ratter will 

help in keeping a farmstead free from rats. The ferret, 

a small weasel-like animal useful in killing rats, has 

been used but little on the farm. 
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D.SICKNESS: ITS PREVENTION AND CARE 

By Bab Bell, who writes on Household Hygiene, and Mrs. H. J. Keyes, who discusses the important, often 
vital, subject of the Care of the Sick. Because of its location, the condition of country roads, the lack of correct 
information on the part of its occupants, and other disadvantages, the farm home has long been out of touch 
with adequate medical care and attention. Conditions are now improving rapidly, partly because of the wider 
use of the automobile, partly because of better roads, and partly because of the spread of modern knowledge by 
county agents, extension departments and_ other educational agenciesHowever, the farm woman must always 
be prepared for emergencies; accidents will happen and trained nurses are often unavailable especially in the 
early stages of disease when correct attention is most important. This chapter is not a medical guide or ' home 
physician"; it simply tells what the farm family can and should do to keep its ill or injured members most 
comfortable until expert care can be obtained. — Editor. 

Household Hygiene 

(By Bab Bell) 

Every woman who presides over a home should have a knowledge of household 
bacteriology, and the relation of bacteria to disease. 

bacteria, yeast, and mold are tiny plants. The reason it is difficult to keep foods is 
lillions of these small organisms are everywhere present. When an article of food 
jneans that bacteria, yeasts or molds are causing the change. The housewife 
that diseases are caused by certain forms of such micro-organisms. 
§|hs is. therefore, the control of these organisms. 



Bacteria are the smallest and simplest forms of 
plant life known, and are the most universally 
distributed. There are hundreds of varieties, but 
fortunately only a few produce disease. Different kinds 
vary in size. It takes about 20,000 of the smallest 
bacteria to cover a pinhead. Many bacteria are harm- 
less and may be made useful. For example, the 
pleasant acids of buttermilk, vinegar and sour milk are 
due to bacteria. Other bacteria develop in meat and 
fish, and produce substances known as ptomaines, 
which are dangerous. 

Yeast plants in bulk are most familiar to us in the 
yeast cake which contains millions of yeast plants 
massed together. Yeasts are useful in bread making, 
and they also cause fermentation of fruits. When the 
yeast plants are introduced into the dough, they break 
up part of the sugar into alcohol and carbonic acid gas. 
The gas expands, and this causes the loaf to be light. 
The same thing happens when the yeast falls upon our 
canned fruits, only the fermentation ruins the taste of 
the fruit. 

Masses of mold may be seen with the naked eye. 
The spores (or seeds) are everywhere present, and 
need only warmth and moisture to enable them to 
grow. The most familiar examples are mold on fruit 
and bread, and mildew on cloth. 

The problem of the housewife is to control the 
growth of these organisms. This is possible if the 
following points are kept in mind: 

l.With warmth, moisture, and food, all organisms 

will flourish; most of them also require air, but a 

few do not. 

2. Intense heat kills all organisms; boiling 



temperature (212 degrees F.) will kill everything 
except spores. To kill spores, continuous heat for some 
time is required, and some spores require repeated 
applications of boiling temperature. 

3. Cold retards the growth of organisms but does not 
kill them. 

4. Micro-organisms (a term used to designate all 
organisms so small that they can be seen only by 
the aid of a microscope) do not develop on dry 
material. Moisture is necessary for their growth. 

5. Most micro-organisms are killed in a few hours 
by direct sunlight. 

6. Dust is comparatively harmless in itself, but is a 
means of conveyance for microorganisms. 

7. Micro-organisms cannot live in a concentrated 
sugar solution. This explains why fruit keeps when 
made into preserves, even though not sealed. 

8. Micro-organisms cannot live in a concentrated 
salt solution, which explains why a salt pickle is 
successful. 

9. Micro-organisms flourish in food products that 
contain only small quantities of either sugar or salt. 

10. Vinegar, spices and wood smoke tend to prevent 
growth of micro-organisms. 

Of what value is the knowledge of these facts to the 
housewife? Just this: The housewife is held 
responsible for the health and happiness of her family; 
she buys and handles the food eaten by the family, and 
should know the possibility of transmitting disease by 
foods. Also, she can apply her knowledge in other 
ways. 
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Personal cleanliness comes first. Every housewife 
should endeavor to maintain a high standard of dress 
and hygienic surroundings in her kitchen. The dress 
should be of wash material, rather than woolen. The 
hands should be well washed and the nails cleaned. 
When handling food, clean nails are a safeguard from 
disease. Caps are recommended to protect the hair 
from odors of cooking as well as to protect the food 
from falling hair. Testing by means of placing the 
finger in different food materials is not only 
dangerous as a disease carrier, but it is nauseating. 
Coughing and sneezing while preparing various 
foods, without using a handkerchief, is inexcusable. 
The fine particles of sputum which fly from the 
mouth contain germs of disease. The nail brush and 
hand brush should be used before mixing bread or 
cake. Many factories have been compelled by law to 
clean up, and some are cleaner than are many of our 
own kitchens. 

The care of food in the kitchen, pantry and dining 
room is important. This work is greatly aided by 
proper utensils and conveniences. The following 
sanitation points should be kept in mind. 

1. The kitchen, dining room and pantry should be 
kept as free from dust as possible. Left-overs 
should be properly cared for. Foods left exposed to 
the air, uncovered, form a good stronghold for the 
collection of disease-producing germs; moreover, 
the practice is also very unsanitary. 

2. Careless dishwashing may be a means of 
transmitting disease. If dishes are rinsed in boiling 
water, drying will be unnecessary 



and the dishes will be partiallly sterilized. 

3. Dish towels should be frequently washed and 
boiled. 

4. Pet animals should not be allowed in the kitchen. 
Aside from the fact that they leave more or less 
loose hair and dirt, they are also known to be 
carriers of disease. 

5. Mice and rats not only destroy foods but have 
also been known to transmit diphtheria and other 
deadly diseases. 

6. The house-fly should be looked upon as the most 
deadly disease-carrier with which the housewife 
has to contend. .She should make every effort to 
keep it out of the house, while the farmer should 
carry on a constant campaign tc prevent its 
multiplying in and around the barn. 

How to destroy disease-producing organisms. 
Disease-producing organisms may be controlled by 
common household methods which every woman has 
at her command: namely, sunlight, fresh air, soap and 
water, and boiling water. Some simple and inexpen- 
sive chemicals may also be used. 

Generally speaking, too much importance is 
attached to some so-called disinfection. Recent, 
investigations have shown that sunlight, fresh air, and 
soap and water are the best agents that the housewife 
can employ in killing germs. Of course, everything 
that can be boiled without injury to the article should 
be disinfected in that way, as boiling in water is a sure 
method of killing disease germs. The housewife who 
lets into her home all the sunshine and fresh air 
possible and who uses soap and water freely, is 
employing the best disinfectants known. Cleanliness 
will help to prevent disease. — 



The Care of the Sick 

By Mrs. Helen Johnson Keyes, who, in 'preparing this article has had, in addition io her own knowledge and 
experience, the assistance of her husband who is a physician, at present writing in the U. S. Medical Reserve . 

— Editor. 

Doctors give fewer drugs than they gave years ago and depend more upon good 
nursing earned on under their directions. Consequently, the work of the home nurse no 
longer is chiefly made up of administering medicines at certain hours. 

Conditions and symptoms. The doctor is grateful when the nurse, be she a trained 
and paid helper or merely an untrained relative of the patient, can give him in a few 
words just that account of the invalid which will assist him in understanding her 
condition and prescribing for it. The important symptoms may differ slightly in 
different illnesses, but there are certain things that the physician will always want to 
know, and he will be glad if the nurse has these written on a piece of paper. 
Temperature, pulse, breathing, amount and kind of nourishment taken, and the 
digestive processes are what he needs to know about. The nurse, therefore, must 
understand how to report these. 



Temperature. The normal temperature is between 
98 and 99 degrees Fahrenheit. From 100 up to 103 
degrees is a slight fever, from 103 to 105 degrees a 
high fever. Fevers in 



children run higher than in grown people, but fall 
more rapidly and are less alarming. A temperature 
below 98 degrees is called subnormal and is 
occasionally seen in wasting 
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diseases or after severe bleeding. The-j temperature is 
taken by means of what is calren a clinical 
thermometer. Before using the thermometer, the strip 
of quicksilver which passes through it must be shaken 
down to below 98 degrees, if it stands above that. 
Exposure to the temperature of the room will not bring 
it down. A quick, sharp jar by the hand which holds it 
is necessary. Then it must be dipped in pure alcohol or 
a solution of borax (1 teaspoonful to a glass of warm 
water) to insure cleanliness. It is put either in the 
mouth under the tongue (and the patient told to_ hold 
her lips closed), under the armpit, or in the rectum. In 
the case of children the latter method should be used to 
avoid danger of biting and breaking the glass, and also 
for the sake of accuracy, as a young child can not keep 
the thermometer steady under the tongue and with lips 
closed. In this case the end should be greased with 
vaseline or sweet oil and inserted about an inch. Most 
thermometers need 2 minutes to record the 
temperature. Of course, no lengthening of the time they 
are in position will cause the mercury to rise higher 
than the temperature of the patient. It is well to read 
the thermometer at once after removal, but if you are 
called away before doing so, the mercury will remain 
at the same place, not falling until it is jarred down. To 
read, stand facing a light; hold the thermometer on a 
level with your eyes, the sharp angle toward you and 
with the figures below visible. Keep shifting, if 
necessary, till you see the fiat band of quicksilver 
stopping sharply at a certain figure, which figure is the 
temperature of your patient. Wash the thermometer in 
soap and water before putting it away. Temperature 
should be taken several times a day during illness, and 
recorded on paper, together with the hour when it is 
done. 

The pulse is the throb of the bloodvessels, occurring 
whenever a beat of the heart fills them. It can be felt 
best 2 inches below the base of the thumb. Here is a 
table of pulse beats at different ages, during health: At 
birth, 130 to 150 per minute; 1 year, 110 to 130; 2 
years, 90 to 115; 3 years, 80 to 110; 7 years, 70 to 90; 
12 years, 70 to 80; 15 years and after, about 70. They 
may be irregular without causing anxiety, but if very 
hard and tight there is probably some trouble. Or- 
dinarily the pulse increases several beats a minute with 
every degree of fever; but typhoid, on the contrary, 
makes the pulse slow. The pulse should be "taken," as 
the expression is, at the same time as the temperature 
and recorded on paper for the doctor. It is done with a 
watch in the hand to mark the passing of just 1 minute, 
while the number of pulse beats during that minute are 
counted. 

Respiration or breathing. Each breath represents our 
intake of air to the lungs and its escape again. You 
have probably noticed how rapidly a little baby 
breathes. It sounds 



alarming, but, as a matter of fact, this is as it should 
be. The following normal rates at different ages show 
the gradual slowing of respiration as we grow older. 
At birth, 35 per minute; 1 year, 27; 2 years, 25; 6 
years, 22; 12 years and after, 20. 

Certain diseases increase the number of breaths we 
draw. In pneumonia, they run up to between 40 and 
60. Other conditions make the number less. Poisoning 
of the system (known as septic conditions or 
septicemia) has this effect. When breaths become as 
few as 10 to the minute, grave danger is indicated. 
There is another alarming kind of breathing which is 
named " Cheyne-Stokes respiration." It consists of 
deep, sighing breaths, followed by long pauses. 

Nourishment. The kind and amount of nourishment 
taken is a fourth matter to be reported to the doctor, 
together with the hours it was given and the pleasure 
or displeasure with which the patient received it. 

Digestion and elimination. The activities of the 
bowels and bladder are of importance, and must be 
accurately recorded. The tongue should be of a clean, 
reddish-pink color, and if coated with gray, the doctor 
should know about; it. 

Unfavorable symptoms. Certain rashes start on the 
cheeks inside the mouth. The doctor should be told if 
any such condition appears. The skin of the face and 
body should be observed and the doctor informed of 
any unnatural condition. A bad-smelling breath means 
that help is needed. Restless sleep must be reported. 

Medicines. We have all read of the accidental 
poisoning of sick people by the nurse in charge. In 
order to avoid such an accident, make it a rule never 
to give any medicine without reading the label on the 
bottle or box. Be careful that the writing on the label 
does not become blurred. Tinctures need to be placed 
in a dark cupboard. Keep medicines for rubbing and 
external use apart from those taken through the mouth. 
People have been known to fill old medicine bottles 
with Epoison, and not remove the former label. This 
wicked carelessness has caused many deaths. Keep all 
medicines out of reach of children. 

Tight glass stoppers may be loosened by holding 
chem under steam or by allowing a few drops of oil to 
stand in the crack. All medicines should be shaken 
before using, and corks should be kept tight. Those 
which are given by the drop should be measured from 
a medicine dropper, a tiny glass tube with a rubber 
bulb which allows but one drop to fall at a time. The 
following table will help in understanding quantities 
ordered: 1 teaspoonful equals 1 dram; 1 
dessertspoonful equals 2 drams; 1 tablespoonful 
equals 4 drams; 2 tablespoonfuls equal 1 ounce; 1 
teacupful equals 4 fluid ounces: 1 tumblerful equals 8 
fluid ounces. 
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comfortable. This is the relation nursing. 

Room. When an illness is contagious, a room or 
rooms must be sought for as far away as possible 
from the part of the house in which the rest of the 
family live. The sick rooms must have their own 
service of linen and dishes, which are disinfected 
before they are carried out. Carpets, upholsteries and 
draperies must be removed, and only such furnishings 
remain as can be washed with disinfectants. The 
mattress either must be covered by a rubber sheet, or 
else destroyed at the close of the illness. 

When the malady is not contagious, the most 
cheerful room in the house should be chosen. 
Sunshine is extremely important. Ventilation must be 
thorough and may be secured by 2 windows, one open 
a little at the top for the escape of bad air, and one at 
the bottom for the entrance of clean air. If the blood is 
not cleansed by the passage of clean air into the 
lungs, recovery is slower and less complete. A screen, 
or a clothes-horse hung with a blanket, is a necessary 
protection from drafts. The temperature ought to 
remain during the day at about 66 or 68 degrees 
Fahrenheit and at 55 degrees through the night. In 
order to insure its doing so, a reliable thermometer 
should be in a convenient place for reading. A 
cheerful outlook will help a patient who is 
recovering* and although the bed must not face the 
light, it may be drawn into a position from which the 
patient can see out. Shades are needed to regulate the 
light. When these are lacking, the panes can be 
soaped. Carpets and draperies are objectionable on 
account of the dust raised in cleaning them. Only 
floors and surfaces which can be wiped with damp' 
cloths are to be recommended, for the room should be 
kept absolutely clean. Flying dust is actually 
dangerous to a patient. Flowers bring much cheer, but 
they should not have heavy odors, nor be allowed to 
remain after they commence to fade. At night it is 
best to set them outside. No worries, no problems 
should be brought to the sick room. Noise, 
whispering, and fussing are bad. The nurse must act 
quietly, quickly and decisively, though gently and 
kindly. Few neighbors should be admitted, and among 
them only those who are both cheerful and quiet. 
Even their visits should be short, and the nurse should 
ask them courteously to leave after 10 or 15 minutes. 

The bed. Nursing is made easier when the bed is 
raised on blocks to a height suitable to the stature of 
the nurse. It should stand out from the wall; a single 
bed is taken care of with less effort than a double one. 
Newspapers protect the mattress, and can be changed 
whenever cleanliness demands it. 



et us consider how to make a sick per- of 
the nurse to her patient, the art of 

The lower sheet should be tucked firmly under the 
mattress at the top, even though it scarcely reaches 
the bottom, and then secured at_ the four corners with 
safety pins. Over this the doubled draw-sheet passes 
across the middle of the bed from side to side and is 
pinned to the under part of the mattress. This draw- 
sheet may have rubber under it, if called for. The 
under sheet will thus remain clean for some time, 
while the small draw-sheet can be changed with little 
effort. The remaining bed clothes need firm tucking 
in at the foot. A piece of dimity or calico will protect 
the blankets, and be lighter on the patient and easier 
to wash than the usual counterpane. 

In the case of a long illness, when the mattress 
tends to sag in the middle, a blanket may be folded 
and laid under the sagging part across the springs. 
When the weight of the bed clothes annoys the 
patient, they can be held up by three barrel staves. 
Pillows should be so arranged as to support the back 
and shoulders without thrusting the head forward. 
Bed sores may be guarded against by bathing the 
back with vinegar. If a sore appears, cover it with 
white of egg. Then protect it from pressure by making 
a ring of twisted newspapers wound with cheesecloth. 
Ordinary chafing is relieved by powdering with 
pulverized laundry starch or corn starch. 

Bathing, and'the morning toilet. The comfort and 
wellbeing of the patient require a sponge bath in bed 
each morning, 2 hours after eating. To do this, place a 
blanket under the invalid. With water at about 96 
degrees, unless otherwise ordered, and with a soaped 
cloth not wet enough to drip, bathe the patient by 
sections. That is, keep all the patient's body covered 
except the part that is being bathed. Slip one arm, for 
instance, out of the night gown and expose it just long 
enough for washing in soap and sponging off in clear 
water. The use of an extra blanket will make it easier 
to protect the portions of the body close to the areas 
being bathed. If not too ill, the patient can turn on her 
side, allowing her back to be reached, and can put her 
knees up and her feet in a basin or tub of water placed 
on the bed. 

In changing nightgowns, the soiled one can have 
the running string in the neck loosened so that it will 
slip off at the feet while the clean one is put on over 
the patient's head, thus avoiding exposure. Unless a 
clean nightgown can be supplied each day, it is a 
good plan to have 2 in use; each can be worn one day 
and aired the next. 

Care of teeth and hair. The teeth should be brushed 
at this time and the mouth rinsed with a teaspoonful 
of peroxide of hydrogen or 
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4drops of pure alcohol in half a glassful of water. If 
the patient is a woman, her hair needs a gentle 
brushing and combing and is best taken care of in two 
braids. 

Making the bed. When only the upper sheet is 
changed, the covers are loosened from the bottom and 
sides, the clean upper sheet is inserted over the old 
one, tucked in at the foot, and held firmly with one 
hand while the soiled sheet is pulled out. When the 
under sheet and draw-sheet require changing, move 
the patient to one side of the bed, loosen all the covers, 
and from the unoccupied side roll the soiled 
undersheet and draw-sheet along widthwise against the 
patient. Insert the 
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clean sheets over the free spaca and bring the patient 
back to that side of the bed upon them. The old sheet 
is then free, and can be removed, and the new ones 
drawn across smooth and tight, tucked in, and pinned. 
In the case of a helpless invalid the bed clothes are 
worked from up at the head and down at the foot of 
the bed by two people and the patient is gently raised 
while the clothes are passed under the hips. To lift, 
two people should stand on the same side of the bed. 
One supports the shoulders and brings her arm under 
the further arm of the patient; the other places one arm 
under the hips, the other under the knees. 



How diseases spread. Most illnesses, except those due to accident, to the advance of 
old age, or to poor nutrition (poor food or poor handling of food by the body), are 
produced by germs and may be passed on to family and neighbors. The ease with which 
the germs are carried — called contagiousness — varies in different diseases. Germs also 
get into the system in different ways. The typhoid germ, for instance, comes through 
something that we eat or drink. Most germs can be breathed in, and some enter through 
scratches, cuts, and open wounds. When there is a disease in your neighborhood, it is a 
good plan to find out how it is "caught," how soon after exposure to it the sickness 
develops (this time between exposure and active sickness is called in medical books, the 
"period of incubation"), 'and what the first symptoms of the disease are. This is very 
important in the contagious diseases of childhood. 

Many drugs are dangerous. Never give medicines to your family or yourself just 
because doctors have prescribed them to your neighbors. Your constitution may not be at 
all the same as your friend's. Beyond all, remember that drugs act upon children very 
differently from grown-ups, and that certain ones never must be given them, even in 
small doses. Only the doctor should prescribe medicines. As for patent remedies, many 
of them are fakes, amounting to little more than flavored water, and many are yet worse, 
full of harmful, habit- forming drugs, such as morphine and alcohol. These may quiet the 
symptoms of the disease for a time, but do not cure it. A few are reliable and useful 
preparations under the right conditions, but a doctor is usually needed to decide whether 
you are suffering from the troubles which they will help: 

What to do while waiting for the doctor. When no doctor can be had, or when a long 
delay must occur before his arrival, there are many things which a sensible nurse can do. 



In the case of chills, exhaustion, pain in the joints, 
inflammations, electric shock, lightning stroke, and 
colds and grippe where there is not a fever, hot-water 
bottles, heated bricks or hot bags of salt should be 
used to warm the patient, who, of course, must be put 
to bed. Hot milk may be given. In the case of chills, 
the heat must be gradually removed as the hot period 
approaches, and when the sufferer begins to perspire, 
the skin should be wiped dry gently from time to time, 
and powdered with rice-powder, starch, or corn starch. 

Unconsciousness which is brought about by a blow 
on the head, requires cold applica 



tions — ice, if possible — at the head, and hot ones at the 
lower extremities. 

Headaches and sleeplessness are often relieved by 
mustard foot baths, lasting 20 minutes. A tablespoonful 
of mustard is required for a gallon of warm water. The 
tub must be supplied with more and more hot water as 
the supply cools, and the legs kept snugly covered with 
a blanket. 

Epilepsy can not be controlled. A soft cloth should 
be placed between the teeth, to prevent biting the 
tongue, and a pillow should be placed under the head. 

Convulsions of babies are best treated by 
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|g 4 or 5 table spoonfuls 
"warm water. The child 
should remain in it until the skin is red. After 
complete recovery from the attack, a high injection of 
warm, soapy water into the upper bowel is called for. 
This is done by adding rubber tubing to the usual 
fountain syringe and putting it up from 6 to 1 2 inches 
into the bowel. 

Most of the sudden illnesses of little children are 
caused by indigestion. A warm water injection will 
often bring down a high temperature at once. Food 
should not be given at all for several hours, and then 
only liquid food in small quantities, until complete 
recovery. 

Bleeding from a wound can usually be controlled 
by pressure over the wound, or by a very tight 
bandage above or below it. When the blood from a 
wound comes in spurts and is rather bright red, it is 
probably from an artery. If so, the bandage should be 
placed between the wound and the heart. Where the 
flow of blood is slower, regular and the color 
somewhat darker, the indications are that it is from a 
vein. In this case the bandage should be placed 
beyond the wound — if on an extremity, such as arm, 
leg, hand or foot — instead of between the wound and 
the heart. 

Nose bleed is sometimes checked by pressure on 
the upper lip at the base of the nostrils. A cloth which 
has been dipped in cold water may also be applied at 
the back of the neck. Another treatment is to hold the 
head erect and place a clean cotton plug or one 
soaked in peroxide of hydrogen, in the nostril. 

Hiccoughs are stopped by a few drops of vinegar 
on sugar. 

Burns and freezing. In case your clothing catches 
fire, do not run out into the open. If the fire cannot be 
put out in any other way, lie down and roll over and 
over on the floor. In attempting to put out a fire in the 
clothing-of another person, smother the blaze by 
throwing round him a blanket, coat, or anything 
woolen that may be near at hand. In any burn the first 
thing to remember is to exclude the air. Do not open 
the blisters. In case of severe burns call a physician. 
The burn may be covered with a poultice of common 
baking soda or with a cloth coated with linseed oil. 

In severe winter weather, we may freeze our ears, 
nose, toes, or cheeks. The frozen part first feels cold, 
then turns red and later feels as if going to sleep. At 
the same time the color changes to a dark red, and 
later all color leaves and the frozen part becomes 
white. Under these circumstances keep away from the 
fire or a warm room. Put the frozen, part in a bucket 
of ice water or rub briskly with wet snow. As soon as 
feeling returns wrap in cloths that have been wrung 
out in ice water. 



Fainting and sunstroke. The first thing to do when 
a person falls in a faint is to place his head lower than 
his body. Open his clothing about his neck and chest, 
and sponge his head and face with cool water. Do not 
allow people to crowd about him as this cuts off the 
air. 

Heat exhaustion and sunstroke usually occur in 
extremely hot w'eather. In the case of heat exhaustion, 
the skin is cool to the touch and is damp; the face is 
pale, and the breathing is shallow. In heatstroke the 
skin is very hot and dry, the face is very red, and 
breathing is deep. Also in heatstroke the victim is 
usually unconscious. In treating for heatstroke, place 
the patient in the coolest place possible. Pour cold 
water over the body, and if ice is to be had, use it in 
rubbing the body all over. As soon as the victim be- 
comes conscious, give him cold water, but not ice 
water, in small quantities. In case of heat exhaustion, 
place the victim in the shade, open his clothing round 
his neck, and lower his head, give him black coffee or 
other stimulants. Then wrap him in blankets and rub 
his limbs until they feel warm. 

First aid in drowning. After getting the person out 
of the water, the first thing is to get the water out of 
his lungs. In doing this open his clothing about his 
neck, turn him on his face, then stand astride him and 
pick him up by placing your hands along his body just 
above his hips, and lift him so that his face falls 
towards his toes. Hold him in this position and shake 
him up and down several times. Bear in mind that the 
first object is to get the water out of his lungs so air 
can get in. It is well to wipe out his mouth as it may 
have been filled with mud or sand or phlegm. 

The next thing is to start him breathing. In this lay 
him face down, turn his head to one side so that the 
nose and mouth are not in the dirt. Bring his arms 
straight up above his head, get astraddle of his legs up 
close to his hips and place your hands under the lower 
edge of the lowest rib, turn your hands outward so 
your fingers point away from his backbone. Then put 
the heels of your hands on his back 2 or 3 inches from 
his backbone, having one hand on each side of the 
backbone, and the little finger of each hand along the 
lower edge of the lowest rib on each side. Then keep 
your arms straight and throw your weight forward on 
your hands and stay in the position for about 3 
seconds. Suddenly remove your weight, then wait 2 
or 3 seconds and again put on the weight. Keep up 
this movement 12 or 15 times a minute until breathing 
has been started. After this as soon as the victim is 
conscious, give him something hot to drink and wrap 
him in blankets so as to keep him warm. Watch him 
carefully to see that he does not stop breathing. 

Sprains and fractures. In case of a sprained ankle 
or wrist, put hand or foot in a bucket of cold water at 
once. Keep adding cold 
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water, or ice water is better if it can bs4iad. Keep the 
limb in water for about a half hour, 'oarraage tightly, 
and as soon as possible consult a physician. 

In case of a broken bone, see that the injured limb is 
not moved more than is absolutely necessary; try to 
keep the limb in a natural position and hold it there by 
use of splints. 

For splints, use pieces of boards, sticks or anything 
strong enough to hold the limb so it cannot move. The 
main thing is to put the splints Oil tight enough so that 
there can be no movement of the broken ends of the 
bone, yet not so tight that they will cause pain or 
pressure. In placing the splints, pieces of cloth or 
anything soft may be used for padding. Consult a 
doctor as soon as possible. 

Poisoning. In treating for poison, the aim is either to 
get the poison out of the system or give something that 
will change it so it will no longer act injuriously. To 
get the poison out of the system, the first thing to do is 
to empty stomach by causing vomiting. To do this, 
give a glass of warm water with a teaspoonful of salt in 
it, or a glass of warm water with a teaspoonful of 
mustard in it. Then put your finger down the victim's 
throat as far as you can, or tickle the back part of his 
throat with a feather until he vomits. Give water from 
time to time so as to keep him vomiting until the water 
he throws up is clear. There are times, however, when 
we should not give him something to make him throw 
up. If there are burns on the lips or in the mouth, this 
indicates that carbolic acid or some other strong acid 
has been taken. The proper treatment then is to give 
hot strong tea, milk or white of egg. 

Every poison has its antidote — by which is meant its 
remedy. The following list shows some of the common 
ones: 

For mpoisoning from opium, laudanum and 
morphine. An emetic should be followed by strong 
coffee, or the white of an egg. Keep the patient 
walking for two or three hours. 

For poisoning from arsenic, corrosive sublimate, 
verdigris, blue vitriol, and vegetables kept in copper 
vessels. Give an emetic and the white of an egg, sweet 
oil and milk. 

For sugar of lead poisoning. Give an emetic and 
Epsom salts. 

For poisoning from hemlock, aconite, belladonna 
and foxglove. After emetic give tannin and stimulants. 

For strychnine. First give an emetic, and then a 
large dose of bromide of sodium (60 grains in 
solution). Repeat every hour until three or four doses 
have been taken. 

For toadstool poisoning. Give emetics promptly, 
then castor oil and stimulants. Apply heat. 

For poison ivy or oak. There are _ three generally 
effective remedies for poison ivy or mercury. One is to 
apply hot water to the poisoned surface. Another is 
peroxide of 



hydrogen. The third is a solution of sugar of lead, about 
40 grains to a pound of water. Two other remedies that 
are more or less effective are baking soda and dry 
starch. 

Warm salt and water to produce vomiting is 
desirable. If the mouth and throat are burned, tepid 
milk and white of egg are soothing. Poisoning by 
gases is treated with fresh air, and by artificial 
respiration if the condition is so serious as to amount 
to unconsciousness. 

When a person has been bitten by a poisonous 
snake, place a tourniquet without the pad between the 
wound and the heart. Then with a clean knife blade 
make the wound from the bite larger so that blood will 
flow from it. An ordinary knife blade may be made 
safe by first holding it in a match flame. After opening 
the wound, have the injured man or some one else 
suck the wound, then follow with stimulants. 

Miscellaneous Measures. Fevers may be reduced 
by sponge baths at 15 -minute or half-hour intervals 
with water at a temperature between 70 and 85 
degrees. 

Stimulation will result from bathing in water 
between 98= and 110 degrees. One fourth of a pound 
of rock salt added per gallon will increase the 
invigorating effect. 

Bran baths often relieve eczema and other 
irritations of the skin. Half a pint of wheat bran is put 
in a bag made of cheesecloth or coarse muslin and 
stirred about and squeezed in one gallon of water at 
about 95 degrees, till the water is like thin porridge. 

Poultices are very little used in these days, having 
been generally replaced by wet dressings, called 
fomentations, for the relief of inflammations. 

These are prepared by soaking a white flannel cloth 
in boiling water (which may sometimes be medicated, 
but often is not) and laying this steaming flannel 
quickly in a towel, • where it can be wrung almost dry 
without burning the fingers. It is then taken from the 
towel and applied to the inflammation from which the 
patient is suffering, and covered with another flannel 
and, if possible, also with a rubber cloth or oil silk, to 
retain the heat. 

A mustard fomentation, used for the same 
conditions for which a mustard plaster was formerly 
prescribed, is made by adding 1 tablespoonful of dry 
mustard to a pint of hot, but not boiling water. 

A flaxseed fomentation is made by stirring into 
boiling water enough flaxseed to thicken . it till it 
drops from a spoon. 

When, after an accident, a deformity appears 
between joints, it usually means there is dislocation. 
Gently pull the member straight and put it between 2 
boards wider than it is. Bind the boards together and 
send for the doctor. 

Artificial respiration should be used (as soon as 
heat and dry garments are secured) in cases 
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of electric shock (which includes lightning the shoulders, brought together over the head, stroke) and drowning. 
For this treatment circled downward to the che3t, against which the patient is placed on his back and his they 
are pressed to force out the air. This tongue pulled forward and held there with a should be done slovjly, about 
20 times to the clean cloth. His arms are then grasped by minute, till life is fully restored. 

Diet, or food for the sick. Diet is a matter of the utmost importance. Nourishment 
should be given with absolute regularity, at short intervals and in small quantities. It 
should be brought to the bedside on a dainty tray in attractive dishes. What is left 
should be removed immediately. 

It must be remembered that there are certain disturbances of the stomach and 
intestines during the most serious stages of many diseases when no food should be 
given. When the digestive tract is in such a condition that it cannot take care of what is 
put into it, but at once gets rid of it by vomiting, food does no good but may do harm. 
Under such conditions, there is no remedy like doing without all food. Do not be 
afraid, in these extreme cases, to continue starvation for as much as 48 hours. This is 
specially true with babies and young children, who are frequently fed to death in 
illness. 

There are 3 kinds of diet ordered for sick people: liquid, soft or light, and solid. The 
following lists will show what is meant by each of them and supply suggestions for 
pleasing and nourishing the invalids who come into our care: 



Liquid diet, as a rule, is given at 2-hour in- 
tervals. It is the diet ordered for the very 
sick, and milk is its most valuable article, 
From half to three quarters of a cup is the 
•usual amount taken at a feeding in the case 
of all these drinks, which include hot and 
warm milk, hot cocoa, beef juice, chicken 
broth, beef broth, oyster broth with milk, egg- 
nog, hot tea and hot coffee, with milk and a 
little sugar. 

Light diet includes the foods given in liquid 
diet, and adds to them: soft-boiled, poached, 
and scrambled eggs; granum or farina por- 
ridge; farina mush; cream of vegetable soups; 
milk, cream or dry toast; custards; grapes 



and oranges; homemade ice cream; jellies; 
and very light puddings. Usually five light 
lunches a day are given, with not more than 
two articles at a meal. 
Solid or convalescent's diet. This makes 
use of the articles given under liquid and light 
diet, and adds: broiled and roasted meats, 
except veal and pork; fish; baked, creamed and 
mashed potatoes; well-made bread; and light 

cake. I 

Pastry, fried food, gravies, salad dressing, 
and all'rich articles must be avoided. It is 
best in most cases to serve five light meals, 
consisting of small amounts of three or four 

articles. 



When the sick person is getting better. The period of recoveiy is a trying 'one. 
Exertion is followed by exhaustion and discouragement. The farm woman is usually 
obliged to get up too soon. Every effort should be made to keep her quiet as long as 
possible. In cases of childbirth, even after a normal confinement, she should be in bed 
at least 10 days, while another week should be given over to "finding her feet" before 
any work other than the care of the baby is taken up. The loss of time just then will be 
more than made up by reason of the better health with which she will work when she 
begins. 

Destroying the disease germs. During contagious diseases, the nurse, the patient's 
room, and everything which comes near the patient should be disinfected constantly. At 
the end of the illness, the room must be fumig ated, and the patient herself, as well as 
any clothes which have been exposed to the contagion, must be disinfected. There is no 
good accomplished by hanging around the sick room cloths soaked with disinfectants. 
Germs must be caught and drowned, as it were, in the solutions; they cannot be lolled 
at long distance. 

Chloride of lime. . The discharge of pa- of from one to two quarts of chloride of lime tients, in illnesses 
where those discharges must be poured into the vessels where they carry contagion, should be disinfected 
before are deposited. To make this solution, buy they are buried. For this purpose a solution the best quality of 
chloride of lime, and dis- 



The farm woman works in her kitchen three hundred and sixty five days in the year. It should be convenient, 
therefore, and have a pleasant outlook for the mind to enjoy while the hands are at work 




This sort of family cooperation is not so unusual. But how often do we find the farmer helping 
with the dishes or the house cleaning? 



Woman's Sphere May Be the Home, the Nursery and the Kitchen, But Many a Farm Success Has Come Through Her Aid and Influence 

Outside Their Limits 
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The best farmer is he who raises a structure of scientific "book knowl- A characteristic of successful farmers is an inquiring mind, a edge," upon a foundation 
of practical farm experience desire to know why things are as they are 

The Way to Teach Farming is to Make it Interesting. This Means That the "Why " Must Be Explained as Well 

as THE "Iiow" 
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solve it in the proportion of 6 ounces. tp»a gallon of 
water. This is a poison and mvfSr^te labeled 
accordingly and kept in a safe place, apart from 
medicines and foods, and out of the reach of children. 

Carbolic acid. A disinfectant for wiping walls, 
floors, furniture, dustpans and other cleaning utensils 
is made by adding a 5 per cent solution of carbolic 
acid to a gallon of water. This, too, is a deadly poison. 

Chlorinated soda. To wash the nurse's hands and 
body, and the patient's when recovery : takes place, 
use 1 part of a solution of chlorinated soda to 9 parts 
of water. This is sold under the name of Labarraque's 
Solution. Mark it "Poison." 

Disinfecting washable articles. To disinfect 
washable articles, prepare enough water to cover 
them. To this water add 40 per cent formaldehyde 
solution, in the proportion of 2 tablespoonfuls to each 
gallon. Stir it well into the water, and allow the 
clothes to soak for at least half an hour. Then wash 
them as usual. 

Fumigating a Room After Sickness 

This may be done either with formaldehyde or 
sulphur. The room must be thoroughly sealed by 
stuffing keyholes and cracks, or pasting over them 
strips of sealing paper made for the purpose, which 
may be bought from a drug store or mail-order house. 
One door must, of course, be left free to open for the 
exit of the person attending to the work. Open 
drawers, cupboards, and closets, hang unwashable 
articles on lines strung across the room, spread out the 
pages of books. Then set a dish of water boiling on the 
stove in the room in order to fill the room with steam. 
Unless the air is damp, fumigation will do no good. 

First, find out the size of your room in cubic feet in 
order to know how much disinfectant to use. Do this 
by measuring it, and multiplying length, breadth and 
neight together. This gives its contents in cubic feet. 
Then, divide the result by 1,000 which will tell you 
the number of thousand cubic feet. This is called "unit 
space" in rules for disinfecting. 

Sulphur. If you are going to use sulphur, you will 
need 3 pounds of it for every 1,000 cubic feet. Place a 
tub in the middle of the room. Put in it 2 inches of 
water. Set two bricks in the bottom and on them an 
iron or tin pan, or a stone crock with the sulphur \n it. 
Pour over this a spoonful of alcohol or soal oil and 
light it. Then leave the room 



and allow the sulphur to burn up. Leave it closed for 
about three hours. Sulphur candles may be used in just 
the same manner, but they are more expensive if a 
sufficient number of them is used to get the result. 

Formaldehyde. In using formaldehyde, 2 pints of it 
and 13 ounces of commercial permanganate of 
potassium are necessary for every 1,000 cubic feet. 
First put the permanganate of potassium in a large 
wash bowl or galvanized tub in the middle of the 
room. Then pour in the formaldehyde and leave the 
room. No burning is needed in this process. It has also 
the advantage of not tarnishing of changing the color 
of fabrics. 

The Medicine Closet 

The farmhouse medicine closet does not need to be 
very large. What is not in it is almost as important as 
what is. It is of great importance not to keep old 
medicines which have become stale and therefore lost 
their value, and not to A stock it up with patent 
medicines. 

Some of the remedies necessary to the treatment of 
illnesses may be taken at any time from the kitchen 
store room. For instance, we have mustard, white of 
egg, vinegar, borax, starch, corn, starch and rock salt, 
which have already been mentioned. Bottles and 
bricks for heating can also be drafted from the 
kitchen. 

The medicine closet should contain, however, a 
fountain syringe, with some additional rubber tubing, 
or a rubber catheter, for high injections; a clinical 
thermometer; 2 medicine droppers; a white flannel 
cloth for fomentations; some rubber sheeting and oil 
silk; flaxseed; bran; a pound of cotton waste, or the 
more expensive absorbent cotton; two packages of 
surgical gauze; a bundle of soft old cloths which have 
been thoroughly washed, then sewed up in a clean 
cloth and baked in the oven. A bottle of hydrogen 
peroxide and half a pint of pure alcohol will often be 
useful, but if it is not convenient to have them, strong 
salt and water, borax and Water, and vinegar may be 
used in their place for cleansing wounds or washing 
the hands and body after exposure to contagion. 
Castor 

oil, calomel, and rhubarb and soda may well have 
places on the shelves. There should also be antidotes 
for a few of the common poisons. Special illnesses 
must, of course, bring special needs, but such a 
medicine chest will find you prepared to_ meet most 
of the accidents and illnesses which occur. 



Fig. 208. These boys really own these pigs; and in raising, feeding, caring for, and marketing them, they are going to learn many 
things that will help to keep them on the farm and interested in it. How many farmers give their sons as good a reason and incentive? 



CHAPTER 13 

The Child on the Farm 



THE child is father to the man" and "the boys and girls of to-day are the 
men and women of to-morrow" are sayings familiar to all of us. Yet 
how often do we do all that we might, and should, to enable children to as- 
sume successfully the responsibilities they are destined to bear? It is a source 
of pride for a father when his son follows in his footsteps, takes up his busi- 
ness, and carries on, efficiently and honorably, the activities that have been 
his life-work. Yet how many farmers make any special effort to arouse real 
interest in and love for farm work, in the minds and hearts of their sons? 
How many farmers' wives help their daughters to see farm life as something 
to look forward to and strive for, instead of an endless cycle of drudgery and 
privation? 

Some do, of course; to them are we indebted for many of the nation's best farms 
and finest farmers. But on many farms there has yet to be bom a complete realization 
that the child is deserving of careful thought and study as well as of affection, 
discipline and education; that its importance and value as a farm asset — putting aside 
any other consideration — are far above those of any crop or flock or herd; that as a 
comrade and a partner, legally and morally, in the farm's affairs, it has rights and 
privileges that should not be denied it. 

The farm can mean much to the child; the child can mean much to the farm — both 
the individual farm and the farm that represents the agriculture of the_ nation. It is the 
aim of this chapter to tell and show what this relationship can be made, and how to 
bring about its greatest and most permanent fulfillment. — Editor. 
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TEACHING CHILDREN TO BE HEALTHY AND GOOD 

By Mrs. Helen Johnson Keyes, who writes with the knowledge that comes from having mprovided for, as well 
as borne and cared for, her children. Moreover, she has observed conditions in many families both on and off 
the farm; she has noted the instances of wealth and of poverty in true understanding and sympathy between 
parents and their children; and she has sought and for- mulated many of the principles upon which can be 
built strong young minds in strong young bodies, and unbreakable ties of family love and comradeship as 
well. The training and care a child receives during infancy form the root, stem and branches of Us 
development in after life. — Editor. 



5HILDREN are much alike, whether born in the city or in the country. 
The boy born in the country may not become a farmer; and the girl 
ose first home is in the city may later choose the country as a place to live 
in. So there are certain principles which apply to the bringing up of all chil- 
dren, regardless of birthplace. Furthermore, it is not right that we should 
think of country children as making up a distinct group: they do not. So 
what we have to say here, while intended first of all for the children of the 
farm, applies, in the main, to all children, whether of city or of country. 

The process of teaching our children to keep themselves healthy, and to 
control their desires and tempers should begin at birth and continue until 
these boys and girls become men and women. More and more we are recog- 
nizing the connection between the physical habits established in childhood 
and the moral habits which control later life. Children need to be made to 
understand that he who breaks Nature's laws must pay the penalty. Some 
one has said, "God doesn't always pay on Saturday night, but he always 
pays." 

The Baby 

Why not begin right? That is, when mothers really have control over 
their offspring. It is our best chance. Let us commence on the foundation. 

well ventilated, but without drafts. It is best 
not to allow a baby to occupy the bed with 
his mother or with any one else. 

Bathing. Until about the fifth day, when 
the stump of the cord drops off, only sponge 
baths are possible. After this, the normal 
child should go into a tub every day, in water 
registering about 98 degrees Fahrenheit. This 
temperature may be gradually reduced to 90 
at 6 months and to 85 at 1 year, if, after each 
bath, the baby reacts 



Care at birth. After the umbilical cord has 
been tied, the newborn baby should be warm- 
ly wrapped, and then each of his eyes should 
receive a drop of a 10-per-cent solution of ar- 
gyrol or a 2-per-cent solution of nitrate of 
silver. The importance of this treatment 
needs to be strongly emphasized; for it fre- 
quently prevents lifelong blindness, to the 
danger of which many children are exposed 
at birth. Later, after the mother has been 

made comfortable, 
the baby must _ be 
washed clean with 
sweet oil or vaseline 
and then sponged off 
with water and soap- 
suds at a temperature 
of 100 degrees. The 
temperature in _ the 
room should register 
about 72 degrees and, 
although there must 
be no drafts, the air 
ought to be fresh and 
pure. After dressing, 
Fig. 209. Every child the 
baby must be 
should be taught the value 
made warm in his bas- 
and necessity of cleanliness 




properly. There is no 
safer soap than Cas- 
tile; and 3 times a 
week the bath should 
include a very gentle 
washing of the scalp 
in soapsuds. 

Feeding the baby. 
Food is taken pri- 
marily for nourish- 
ment, and must be made 
use of in a manner to 
promote that purpose. 
The newborn baby 
should receive little 
more than half an ounce 
of milk at a feeding, or 




Fig. 209a. But until then, it is 
the mother's duty to insure the 
health and cleanliness of ears, 
nose, eyes and all the body. 
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10 minutes at one breast. The work of digestion 
should be accompanied by complete rest. Doctors 
vary in the length of the rest interval which they 
recommend, but let us take for granted that it is to be 
3 hours between the be 



ginning of one nursing and the beginning of the next. 
Then we shall have for a convenient daily feeding- 
schedule, from the third day to the fourth month, the 
following: 6 A.M., 9 A.M., 12 M., 3 P.M., 6 P.M., 9 
P.M., 2 A.M. 



After a baby is 4 months old, the 2-o'clock morning feeding may be omit- 
ted, and both baby and mother will profit from the unbroken night for sleep- 
ing. A child should be awakened for his food. In a little while, he will rouse 
himself regularly at the end of the appointed time. When the nursing is over, 
he should be laid very quietly on his back or his right side and encouraged to 
sleep till the next period. If he is clean, dry, and warm (but not too warm), 
he will quickly learn to do this; and, if it is evident that he is comfortable, no 
attention need be paid to his crying while he is learning this lesson. 

During the first 24 hours after birth a baby should have no food. Boiled 
water cooled to body temperature may be given him several times, either from 
a spoon or from a thoroughly clean nursing bottle with a thoroughly clean 
nipple. The second day he should be put to the breast every 4 hours and 
once in the night. The third day the regular interval should be established 

and followed by the clock. The length 
of time allowed for a nursing may be 
gradually extended during the first 
month from 10 to 20 minutes; at no 
age is more than 20 minutes advisable. 
In the case of a bottle-fed baby, an 
easily remembered general rule is that 
— 'd he may receive one more ounce at a 
„_t..4 ., ,../ 

feeding than the number of months he 

Fig. 2 1 0. Some things to avoid: a, the pacifier, which . -m-v* r*r\ • j 1 1 1 

is often unclean, and usually productive of poor health IS Old. X UtGGIl OF 20 TOlirtJXOS SfJOUlci D6 
' * " • ' :i b p fine: nmmmt Whip Vi ties, d being much t 




poor n 



iic: nmmmt WhipVi ties, d being much the worse; b is 

can be arranged for by regulating the size 
of the 2 little holes in the nipple, and by removing the bottle for a moment, if the 
contents are disappearing too rapidly. See that the bottle is held in such a way that the 
neck is always filled with milk; otherwise, the baby will suck in a certain amount of 
air, which is likely to produce colic. 

Weaning. Every healthy mother should make a great effort to nurse her baby, 
because no other food is exactly what the infant's stomach requires. No food has been 
found which produces the body-building materials in the same proportions, and the 
breast-fed child has far greater power than the bottle-fed to fight off illness. There are, 
however, certain diseases which may render a mother's milk entirely unfit; and in the 
case of a second pregnancy, weaning should take place at once. 

No child should be nursed more than one year, and in most cases, it is necessary to 
introduce artificial feeding at about the ninth month. A doctor should be consulted for 
the correct mixing or weakening — called modification — of cow's milk. The weaning, 
unless the necessity for it is hastened by the mother's illness, should be made 
gradually, beginning with one bottle of cow's milk a day._ Cool weather is better than 
warm for the change, but the important thing is to be sure that the milk is kept cold and 
fresh. 



Making the milk safe for baby. If you are not 
absolutely sure of the health of the cows and of the 
sanitary manner in which they are kept and milked, 
pasteurize the milk for baby each day. That is, heat 
the milk so as to kill 



dangerous germs, but - without raising the 
temperature to the boiling point. The best way to do 
this is to mix or weaken the milk as the doctor has 
directed for the number of feedings which baby has in 
the 24 hours. 
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Fig. 211. Nursing bottles 
prepared, stoppered with cotton 
plugs, and in a holder ready for 
the sterilizer or the ice box. 



Pour this supply 
into as many 
bottles as there are 
feedings. Cork the 
bottles with ab- 
sorbent cotton, 
and stand them in 
a rack, which may 
be made by top- 
ping a kettle with 
lacings of wire so 
spaced as to sup- 
port the bottles. 
Then stand this 
bottle-filled rack 
on a pie plate 
turned upside 
down and having 
holes punched in 
the bottom, first 
having placed the 
plate in a pan of 
water. Place the 
kettle on the fire 
,and a thermometer 
in the water, and when ffij? latter regis 
degrees Fahrenheit, take J tlje kettle 
fire, cover it and the bo y 
let them stand so fo 
move the bottles, imi 
water, then in colder 
glass will bear it, and 
coldest place you have. 
Rapid cooling is a necessary 
zation. There are pasteurizers on the mar- 
ket which for ease and accuracy of work are 
to be preferred to any homemade device. 

When the milk is fed to the baby, its warmth must 
be such that a drop falling on the back of the hand 
feels just tepid. This is done by placing the filled 
bottle in a dish of water on the stove for a few 
minutes. Let the child take what he desires in 1 5 or 20 
minutes, and throw away what he leaves. Milk which 
is kept after warming, develops a dangerous number 
of microorganisms, or germs, and is poison to the 
stomach. No matter how little the baby has taken, let 
him go without more till the next regular feeding time. 
This is very important. Boiled water, cooled to tepid, 
should be given occasionally each day, between 
meals. 

Care of the bottles. When all the bottles are empty, 
rinse them in soapsuds and then in clear water, and 
boil them for 10 minutes. Add a teaspoonful of borax 
or of boracic acid to the water, and allow them to 
remain in it until you are ready to fill them for the 
new day. The nipples, of which there should be as 
many as there are bottles and feedings, must be rinsed 
inside and out and boiled for 10 minutes, too. They 
may then be kept dry in a covered dish. In putting a 
nipple on a bottle, do not touch the part which the 
baby sucks, but stretch the lower part of the nipple 
over the neck of the bottle. 




pasteun- 



Feeding after in- 
fancy. At 1 year a 
normal child is ready 
for whole milk taken 
from a cup. To it 
may be added starch- 
bearing foods thor- 
oughly cooked and 
strained until about 
like a thin jelly, 2 
ounces of one of these 
to 8 of milk. There 
should be 5 feedings 
a day. At the mid- 
day meal, beef juice 
may precede the milk, 
beginning with 1 tea- 
spoonful and increas- 





u «. pi [ire [K An M st win: 



Fig. 212. Homemade ice box 
on the tireless cooker principle, 
in which a day's supply of 
, . . prepared nursing bottles can be 
mg to 2 ounces. This kept. (U. S. Public Health 
is made by chopping Service.) 
finely 1 pound of lean, 

uncooked steak, and standing it in 8 ounces of 
water in a covered dish from 6 to 8 hours in a 
cool place. The meat is then put in a piece of 
coarse muslin and twisted till the juice flows. 
This will yield about 3 ounces. Salt or celery 
salt may be added, but no other seasoning. 
Meat presses, also, are used for making beef 
juice, in-which case the steak is slightly broiled 
and then put in the press. The juice should 
always be given at a temperature under 100 
degrees, else it will be indigestible. If the 
baby dislikes the taste, the juice may be add- 
ed to the milk, when the flavor will hardly be 
detected. Twice a week a soft-boiled egg, 
with dried bread crumbs or unsweetened 
cracker crumbs, may be substituted. Orange 
or prune juice, a tablespoonful once a day, 
should be begun at 4 months and continued. 

At 18 months, unstrained cereals, thoroughly 
cooked, may be given with milk or cream, but are best 
without sugar. At midday, 1 teaspoonful of raw, 
scraped beef is good. This may be alternated with 
chicken or mutton broth from which all grease has 
been removed. Good bread with a little butter may be 
added to each meal; and, instead of juices, a 
tablespoonful of the pulp of stewed apples, peaches, 
or prunes may be used once a day. Three meals a day, 
with a glass of milk between each, are enough. 

Milk should be the basis of the diet at least until 
the seventh year. A child should drink 




Fig. 213. Desirable types of lunch boxes for the child to take to 
school or on trips away from home 
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appear. The process of cutting the first set of teeth, 20 
in number, is complete at about 2J A years of age. 
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cess. Never neglect any indisposition which occurs at 
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Fig. 217. The play spirit is one of the blessings of childhood. It should be fostered, not destroyed. Too many fane boys and girls are 
robbed of it by drudgery and lack of sympathy both at home and in school 




of strength by the mere effort of breathing, and because of the lack of oxygen 
in the lungs. Children having adenoids may also have enlarged tonsils, which 
produce an almost chronic state of sore throat during the winter. A simple 
operation for the removal of these growths will be followed by marked in- 
crease in stature and a brightening and clearing of the whole mental life. Be 
sure, too, that the teeth are sound. Who could study with a vibrating tooth? 
Decayed teeth, moreover, are a cause of indigestion and general run-down 
condition. This is due to the poisons which pass from them to the stomach, 
and which are taken up by the general circulation and passed through the 
system. Teeth, as soon as they come in, should be brushed twice a day. By 
the time a child is 4 years old, he should be trained to do this regularly, and 
thoroughly for himself, and to realize the filthiness of decaying matter in the 
mouth. A sound first set does much to insure the excellence of the second 
set; for only when the first teeth are clean do the roots come out as they 

space for the roots of the second set. A good diet and 
fshes will usually insure good teeth, but, when these means 

i 2 |food dentist should be visited. 
_ jrious nervous troubles whose first symptoms are peevishness, 
ion, awkwardness, j and strange attacks of temper, weeping, or 

mischief. Before being too stem with the small 
offenders, consult a doctor. 

The backward child. The mother of the 
apparently backward child should recall that 
many a man and woman who has become dis- 
tinguished in later life was considered dull in 
school. After making sure that the child's slow- 
ness is not due to some physical defect which 
should receive medical care, the next thing to 
do is to find something which interests him and 
(J which he can do well. Often, such training in 
one direction not only produces efficiency there, 
but also leads at last to an understanding of 
other things. Schools are patterned to suit a 
certain type of child, so when a child who is 
different is to be taught, the teachers are not 
always quick to understand him. Consequent- 
ly, many a bright child fails to make good prog- 
ress in school. There is always a way to reach 
and teach these odd youngsters,, and mother and 
teacher ought to put their heads together to find it. 
t movement is Stages of moral development. It is a help 

vigor of -n banging Up boys and girls to realize that 




youth into useful, manly channels. 
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development which cannot be entirely 
however hard we try. For instance, 
he is a loud spokesman for his own 
to other people's pleasure. This is a 
of quarreling. While we must lead our 
Selfishness and to be thoughtful of others, 
and merciful with them; for every child 
and community life. Sharing in the labor 




Pig. 219. The garden is a splendid place for children to develop 
in. School and community gardens are especially good since they 
combine work with pleasure and companionship. 



should, nevertheless, be patient 
to learn the meaning of family 
of farm and home during early years, is one of the best ways to teach children 
to work with others. 

The poet's age. Children see and hear many wonderful things in child 
hood's wonderful world. It would hardly be too much to say that every child 
is a poet for at least a little while. 
This being so, feed the imaginations of 
children. Their lives will always be 
richer and finer if you do. Far too 
soon we become prosy and matter-of- 
fact. Let children carry forward a few 
memories, at least, of companionship 
with fairies and make-believe folk. 
They need, too, abundant time for free 
play with other children whom you 
know to be wholesome and clean. 
The gang spirit. At 10 or 12 years 
of age, boys and girls become sociable. 
They develop the club, camp, and gang 
spirit. Let your home be a meeting 
place for them with their friends. Know the children whom your sons and 
daughters have chosen, and help them to choose rightly. Encourage games, 
indoors and out of doors. Let the children have little parties. Join with 
them in camps and picnics. The Boy Scouts and Camp Fire Girls movements 
have been built upon the gang instinct, and have made it valuable to the chil- 
dren and of real service to the community. It is always better to turn the 
tastes and desires of children to good account than to suppress them. They 
are the finest levers we have in the educational process. When, for instance, 
this gang spirit is let run wild or is not guided, it may lead to crime. If, on 
the other hand, we show the child how to express his natural instincts in ser- 
viceable ways, they become uplifting forces. Sympathy and understanding 
are the great needs of every parent. 

Adolescence. Do not worry greatly over the disagreeable traits of character which 
your children will surely develop at adolescence, the period when youth replaces 
childhood. There are great chauges going on in their bodies and minds. Balance is upset. 
Later, though, it will be reestablished. Give the children plenty of nourishing food; see 
that they sleep 10 hours a day — out of doors, when possible — and that they are not 
overworked, yet have duties which will keep alive their sense of self-respect and 
usefulness in the family plan. If they are moodish, careless, impudent, even bad as can 
be, remember that they are struggling to find themselves, to get their bearings on new 
roads. Then it is that they need the best of physical surroundings and lots of patient love 
— love which asks few questions and demands little in return, but which understands 
and helps. 

Moral forces. If you have been wise, a A perfect confidence has existed between you 
and your children from the beginning. You and they have been 
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honest together, asking and answering questions openly and with a reverence 
for truth. This will help at the trying period of adolescence. It v/ill draw 
them to you. 

Your children will have learned, long before this, the need of self-control in food 
and the reasons for system, order, and cleanliness. They will, also, have many interests 
in nature and in books, and these will protect and satisfy them in the trying changes 
from early childhood to maturity. 

Work as well as play. As the healthy child grows older, he is not satisfied to play all 
the time, but wants to have a part in doing things — in work, real or make-believe. If 
these activities are rightly directed, they will prove of great benefit. It is a good plan to 
give the little lad on the farm a tiny garden of his own. If he is too young to plant it, he 
should be helped; but all the work should never be done for him. When the vegetables 
are ready to gather, the work should be looked after by the little owner of the garden; 
and 

with what pride will he proceed ! For 
children, we know of nothing better 
than garden making. In it there is the 
pleasure of planning and planting, of 
watching the vegetables or flowers 
grow, and of enjoying the fruits of 
one's own labor. Children so engaged 
are doing more than keeping out of 
mischief. In cultivating their own 
flower gardens they are also cultivat- 
ing a love for the beautiful. Then, 
too, the child who is allowed to have 
his or her own flowers very soon learns 
something of the meaning of property 
rights, and will be slow to pluck blos- 
soms from other gardens. 

Children like to do things for 

selves, and always they are doing 
things, good or bad. Children who scar the 
furniture with their hatchets 
or saws, do so because they have never been taught to make better use of these tools, to 
build instead of destroy. 

In springtime, when the sap is up and the bark works best, it is worth while for the 
father to take time to show his little son how to use his knife in making a whistle. The 
boy, too, should be taught how to make a popgun from the roadside alder. The building 
of birdhouses offers still larger opportunities for lessons in carpenter work and 
character building. In providing a home for the birds, the boy learns the use of tools, is 
made more familiar with the habits of birds, and comes to think more of them. At the 
same time, too, he will be made to love his own home all the more. The girl who, while 
working with her mother in canning and preserving, is allowed to provide small glasses 
and jars of jellies and preserves for her school lunch, will prove a willing worker. All 
these little partnerships, whether of work or of play, make for clearer understandings 
and broader sympathies between parent and child. There is also learned the valuable 
lesson that there is more pleasure in making many of the things we need ,than in 
paying somebody else. The value of time also comes to be appreciated. 

Something for his very own. Boys and girls, as they, grow older, want to own 
things that are "worth money/' as they so frequently express it. This 




dustry and ambition. Let the boy or girl have a calf, a 
pig, a flock of chickens — something to care for, work for 
and to enjoy the profits of. 
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desire should be encouraged. A little property for his "very own" has anchored more than 
one boy to the old home. It is a fine thing to give the boy a pig or a calf or to let the girl 
have a definite interest in the poultry yard. Always, though, they must be made to 
understand that ownership carries with it certain duties. The stock or poultry must be 
looked after. Just here it may be suggested that it is a mistake to give the children nothing 
better than scrub calves, the runt pigs, or the poorest birds in the poultry yard. It is, of 
course, all right to let them have these, but they should also have some of the best that the 
farm affords. Remember, too, when the pig has become a big hog and when the calf has 
grown to be a cow, that these larger animals still belong to the youthful caretakers, and 
that the mere act of growing up does not change ownership. If it is desirable to dispose of 
the larger animals, buy them from the children or give full value in something else. 
Educate children in honesty and "the square deal." Do not deceive. Never even so much as 
do what, to the child, may appear doubtful. 

As the twig is bent. Because you have been wise, your children will have formed the 
habit of honest work, and so they will want to be helpful. They wall regard themselves as 
responsible and necessary members of the family < This will give them a just pride and a 
sense of power and dignity, against which they will be slow to offend by bad conduct. 

It is all one logical, continuous story, from the first time that your babies cried for a 
feeding they should not have, and you saved them from illness by training them to order 
and self-control, until at last you survey your mature children, and know that they are 
good. It is in the power of almost every mother and father so to fulfill their responsibilities 
as parents that their children "eschew evil and cleave to that which is good." 



WHAT THE FARM AND FARM HOME SHOULD DO FOR THE 

CHILD 

By Ella Frances Lynch, of Bryn Mawr, Pa., founder of the National League of Teach- er-Mothers; a xvoman 
who can see into the future and visualize the needs of the young and the means whereby they can be supplied. 
The farm is often spoken of as "the best place in the ivorld for children 
to grow up on " Sometimes it is; often it is not 

Mrs. Lynch tells how to make it so. — 
editor. 

NOWHERE can the foundations of 
that education which makes for 
lasting benefit to humanity and to true 
happiness for the individual be better 
laid than on the farm. Here the old- 
fashioned virtues of obedience, orderli- 
ness, patience, promptness, cleanliness, 
self-control and self-reliance are essen- 
tials to success; and the child should, 
and will, be led to value them, even 
before his or her schooldays begin. 
Indeed, on the farm, helpful habits are 
formed of necessity and almost uncon- 
sciously. 

The farm is a wonderful kinder- 
garten. The kindergarten is regarded 

by many mothers as the first Step in Fig. 221. Let the children hel^ Give them an interest in the 
J J f work and success of the farm. Treat them as partners, not as 

education; and so it is. The word hired hei P . 
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Fig. 222. As the school has widened its field to include 
the physical as well as the mental development of its pu- 
oils, so the farm should be made to broaden children's 
minds and characters as well as to strengthen their mus- 
cles. * 



means "children's garden." The most 
wonderful children's garden in the world 
is the farm kindergarten — the house, the 
yard, the bam, and the fields. The family, 
the household pets, and the livestock 
furnish invaluable aids and equipment. 

We are too apt to think of a kindergarten 
as a large room with a 
white circle painted on the floor, 
around which the children place their 
little chairs for the morning talk. 
Because of lack of space and opportunity, 
this is about the best our 
schools can furnish. But in many European cities, where they know that the best 
ordinary kindergarten is only a poor substitute for the farm home, the kindergarten is 
now a large farm, where the children go in the morning for the day. Here they learn to 
milk a cow, to care for milk, to chum cream, to plant and tend a little garden, to put up 
preserves, and in various ways to imitate the work of grown-ups. Can we not have this, 
each in his own farm home? 

Let the children help. Begin by teaching the children to help themselves; to put on 
stockings and shoes; to dress themselves; to put on hats and coats, even if they have to be 
adjusted later. Also, give them little tasks about the house, such as using the tiny broom, 
the brush, and the dustcloth, and let them bring things for the mother. Out of doors they 
may help in pulling up weeds, gathering chips, in -picking vegetables, and so forth. Let 
the little 5-year-old pick a cupful of berries or currants, weed a tiny garden bed, marking 
off a space of perhaps a square foot; bring food and water to the old hen and chickens; 
gather a pan of apples or potatoes; dust the chairs or the sewing- machine, and run little 
errands' for the mother. All of these tasks help in sense training. In drying the dishes, for 
example, the child learns about china, silver, glassware, heat and cold; and in handling 
fruits and vegetables he or she notices the difference in the feeling of each. 

The habits of promptness and regularity are soon formed. The daily chores of the 
household and the fann must be done every day, day after day, and on time. "I forgot" 
does not fill the woodbox. The blackened c him neys and empty reservoirs of the house 
lamps tell their own tale. If the pigs are not fed, they promptly tell the world of it. Thus 
the very routine of the farm and farm home teaches the child to be prompt and regular. 

Farming is the one industry in which it is right and proper that child^iejiJI Should assist 
from their early years. Indeed, the child carefully trained in 
education without much schooling. The making of chickens 
playhouses, and the repairing of fences, all give skill 
helpful in after life. Children thus learn how to 
the fewest motions, and in the shortest time. 

Let the child begin early to make things, 
with a few sticks laid upon the ground. Let 
crudely as he may. 

Training the whole child. Well-directed sense! 
will teach the child to see and hear attentivelip 
This means the training of ear and eye, and th 
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vation of the senses of taste and smell and touch, to judge time, dimensions, weight, 
temperature, color, etc. This sense training must begin before the sensitive organs are 
dulled by neglect or misuse. The lack of it is responsible for much of the so-called dullness 
in school. 

The wonder world. The little child sits on the doorstep, watching the swallow intent 
upon flycatching or nest building. No teacher is there to break the spell, because the period 
is up and the restless class wants to do something else. The child sits by the brook, and 
floats his chips down. How he watches and wonders, his mind struggling to awaken and 
ask the questions he does not yet know how to ask. Leave him alone. His mind is 
expanding as it could not do in the most up-to-date schoolroom. When he asks you where 
the brook goes, tell him. Answer his questions, if you can. This is the greatest rule of 
teaching. The child's answers to your questions are not a safe standard for measuring 
what he knows, but the questions he asks you are the unerring indicator of what he is 
ready to be taught. 

As the child grows older. From kindergarten to the age of 10 is an important period in 
the life of the child. The aim should be to form the character by developing correct habits, 
creating the habit of work, and by training the senses, so as to increase the powers of 
observation. Try to open the eyes of the child to the wonders of the natural world about us. 

There must be no seemingly endless tasks, and no complicated lessons at this age. A 
single direction should be sufficient for any task within the small child's reach; but, once 
given, the task must be done promptly, completely, exactly as you directed it to be done. 

Using eyes and ears. Teach the child to use his eyes. How many legs has the fly, the 
spider? Do you know a moth from a butterfly, or an angleworm from a measuring worm, 
a cutworm, or a centipede? Do you know a frog from a toad, or frogs' eggs from toads' 
eggs? Which creatures are warm-blooded and which cold-blooded? These are some of the 
questions the child may be taught to answer. 

Welcome the birds as they arrive. Talk to the children about the birds' journeyings, 
their nest building, their choice of homes. Watch for the birds that get mud to plaster their 
houses, and those that want hair and feathers for lining. Coax the wrens to build in the 
back porch. 

Tell the children about the great tree that grows from a little seed. Show them 
seedlings. Tell them iEsop's fables of "The Ants and the Grasshopper," "The Hare and the 
Tortoise," and others. The lessons given in these stories are more effective now. than 
during the kindergarten period. 

Say to the child: "Stand with your right hand to the east and your left hand to the 
west. You are then facing the north. The south is behind you." This will be remembered 
and applied many times in after life. 

Nature a great teacher. Train the child to lead an out-door life. In early times, people 
lived out doors, and became far more observant of their surroundings. We owe the 
beginnings of our great sciences to out-door folk who had little knowledge of books. 
Mathematics, which makes all sciences possible, came to us in this way. Astronomy was 
studied by the simple shepherds of Chaldea, lying wakeful on the hillsides. They traced the 
principal star groups and named them, though they had nothing to aid their study but the 
naked eye and the rich fancy bom of life in the open field. 

Teach the child to look at the heavens, noting the changes, both day and night. Begin 
by pointing out a single star and have him watch for its rising evening after evening. It is a 
great moment for the 9-year-old when he learns that the stars, like our sun, rise and set. 
Point out to him the Dipper, and 
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study with him, if possible, some simple account of the heavens, with illustrations, that 
'will help him to know the principal stars. Teach the child to love everything in nature, 
however humble, abundant, or commonplace. 

The value of home training. A young woman entered a state normal school a few 
years ago, and surprised her teachers and fellow students by her excellent progress along 
every line of study. She was permitted to complete the usual 4-year course in 2 years, 
although she had attended high school but 10 weeks. She is to-day a successful magazine 
writer and lecturer. What was her early history? She grew up on a farm and did her 
share of work, indoors and out of doors. Fortunately, the home was supplied with good 
books, so that the curiosity aroused in her by looking at the stars, the flowers, and all 
living nature could be satisfied in the long winter evenings by unaided study. Until she 
entered the normal school, however, she had never seen a railroad train, a steamboat, an 
electric light. Yet, far from holding her back, her home surroundings had helped her 
mind to develop slowly and naturally, until with maturity came unusual strength. 



The Country Boy's Creed 

// BELIEVE that the country which God made is more beautiful than the city which man 
made; the life out of doors and in touch with the earth is the natural life of man. I believe 
that work is work wherever I find it, but that work with Nature is more inspiring than work 
with the most intricate machinery. I believe that the dignity of labor depends not on what you 
do, but on how you do it; that opportunity comes to a boy on the farm as often as to a boy in 
the city, that life is larger and freer and happier' on the farm than in the town, that my suc- 
cess depends not upon my location, but upon myself— not upon my dreams, but upon what 
I actually do; not upon luck, but upon pluck. I believe in working when you work, and in 
playing when you play, and in giving and demanding a square deal in every act of life. 

— Edwin Osgood Grover. 



GIVING THE CHILD ITS SHARE 

By Mrs. Helen Johnson Keyes. The world is being tested by the fires of war and adver- 
sity that the powers of evil may finally and effectively be conquered by right and justice. The least 
that we can do is, each within his or her own little sphere, to uphold and carry out those principles 
of right and justice in our relations with those around us. And how better can we begin than by 
giving the children on our farms their full share of life and all that it has to offer? — Editor. 

T is from the partnership of the home 
that children should receive their 
just share of training for life. 
The American fann offers bountiful 
opportunities for the rights of young 
people, for here it is possible for all the 
members of the family to work together. 
Unfortunately, however, these oppor- 
tunities are not always understood and 
used. We have not learned yet just 
what the needs and rights of young 
people are. We forget that they need 
a great deal of play, rest, companion- 




2 A 3. Just bocause it is good fun. testing seed, com qTiiti onfT vvn'vcir? 

by the rag-doll method is no less valuable than any other. Silio,ctllQ. liGGOOill IT1IXOC1 WIW1 tilGIT, 
we: never lazy when they are interested; the aim WOl'k. We CVen IOrgef that they need 



Children 

therefor®, to keep them interested in the farm 
and its work. 



should be, 



us; for do we not silence them when 
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they express their opinions? Are we not careless about answering their questions? Do we 
not put them to work with more thought in our minds of the work than of the child who is 
to do it? This must end, for the best crop of the farm is the children. 

The traits of character which our boys and girls need most when they go out into the 
world are: (1) industry; (2) honesty; (3) affection; (4) the spirit of helpfulness, and (5) the 
ability for leadership. A training which shall make them strong in these qualities is their 
just share. But how shall we go about giving it them? Let us see. 

Industry. It is easy to make a child work hard, but that is altogether different from 
training him to be industrious. So long as he works only because we compel him to do so, 
when our authority over him ceases, he will stop working. In order to make a child 
industrious, he must see the advantage of industry: he must have a share in the comforts 
and benefits which come from a task well done. 

We have all noticed how eagerly the young child attempts his new task and how, with 
constant, dull repetition of the labor, his interest wears away. He may continue to be a 
worker, but probably he is not developing the love of being industrious. Can we not put 
back into what he is doing something of the old excitement and interest? 

The kind of interest which almost always may be put" into work is that of invention 
and improvement. There is usually some better way of doing a thing than the one in which 
it is performed day after day. Why not suggest to the youngsters that we and they 
constantly watch for methods to save time and strength while yet improving results? We 
should talk this over with them, because they are our partners. The child who gets a box 
and stands on it, in order to reach the sink more easily, puts into dish-washing the 
excitement of an invention; the boy who learns how to fatten his hogs better than his 
neighbors will not mind taking care of them; the girl who learns to cut her cloth so 
economically that the amount of material which she once required for a dress alone will 
now give her a shirt waist, also, will love to make her own clothes. Moreover, with the 
connections between work and reward firmly established in their minds, the habit of 
industry will become fixed. 

Balancing work with rest. There is another side to the training of children for a life of 
industry. We all hate what we get too much of — even kindness and candy! Children 
certainly will hate work, if it is not relieved by a large amount of rest. Boys or girls who go 
to school already tired from toil in the early morning hours, following a night of too_ little 
sleep for growing bodies, will probably hate work and decide to shirk it by and by. We may 
have forced them to work, but we shall not have trained them to be industrious. 

Honesty. We are not giving our children their just share unless we train them to be 
honest. This we may do by being honest with them ourselves. They learn by copying us; 
and if we answer their questions with untruths, they will answer us and other people in the 
same way, no matter how much we may talk about the sin of lying. If we do not know the 
answer to their question, we should say so, and, if possible, find out about the matter or tell 
them where they can do so. If we believe that the answer is not suitable for them to receive, 
we should say so. But let us remember that young people are right in wishing to 
understand life, and that we, as their closest partners, should be their instructors. 

Contracts. Honesty consists of something more than telling the truth. It includes acting 
fairly and squarely in all the relations of life. Sometimes a 
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child is given a pig, or a calf, or some land to call his own, to take care of, and to receive 
the profits from, as he supposes. He devotes time and interest to it and produces 
something of marketable value. What sometimes happens? His property is taken from 
him, and the proceeds of the sale are pocketed by the very person who gave, or pretended 
to give, it to him. This us dishonest. The child knows that it is dishonest and knows, also, 
that partnership on this basis is impossible. Such treatment is not giving him his share. It 
cheats him not only of his property, but also of his training in honesty and respect for 
contracts. It inflicts a permanent injury; for he will think: "Oh, it is necessary only to 
talk about honesty, then one can go ahead and cheat and break contracts the way mother 
and father do." And he will decide, too, that there is no such thing as team work, that it is 
a case of every man for himself. 



The Country Girl's Creed 

/ AM glad I live in the country. I love its beauty and its spirit. I rejoice in the things I 
can do as a country girl for my home and my neighborhood. I believe I can share in the 
beauty around me — in the fragrance of the orchards in spring, in the bending wheat at har- 
vest time, in the morning song of birds, and in the glow of the sunset on the far horizon. I 
want to express this beauty in my own life as naturally and happily as the wild rose blooms 
by the roadside. 

I believe I can have a part in the courageous spirit of the country. This spirit has en- 
tered into the brook in our pasture. The stones placed in its way call forth its strength and 
add to its strength a song. It dwells in the tender plants as they burst the seed-cases that 
imprison them and push through the dark earth to the light. It sounds in the nesting notes of 
the meadow-lark. With this courageous spirit I too can face the hard things of life with 
gladness. 

I believe there is much I can do in my country home. Through studying the best way 
to do my every-day work I can find joy in common tasks done well. Through loving com- 
radeship I can help bring into my home the happiness and peace that are always so near 
us in God's out-of-door world. Through such a home I can help make real to all who pass 
that way their highest ideal'of country life. 

I believe my love and loyalty for my country home should reach out in service to that 
larger home that we call our neighborhood. I would join with the people who live there in 
true friendliness. I would whole-heartedly give my best to further all that is being done for 
a better community. I would have all that I think and say and do help to unite country peo- 
ple near and far in that great Kingdom of Love for Neighbors which the Master came to es- 
tablish — the Master who knew and cared for country ways and country folks. 

' — Jessie Field. 



Affection. We love what is lovable. That is a simple truth, but it is often forgotten. We 
have an impression that we love what we ought to love; that children particularly, unless 
they are very wicked, will love all their near relatives and their home, because that is a 
nice and proper thing to do. But we are mistaken. They will love them only if they are 
lovable — that is, cheerful, fair, and kind. It is a hard and brutal fact, one which it would 
be more pleasant not to have to admit, that some children never love then' fathers and 
mothers much. On the other hand, it is natural to eveiy normal boy and girl to love them 
very dearly, and when he does not it is usually because his affection has been repulsed. 
The parent does not intentional]}' repulse it, but he neglects those claims to respect and 
consideration which are the children's share. He forgets, perhaps, that they need friends 
of their own ages and that they wish to bring them into the home; he forgets that boys 
and girls require a little spending money for the use of which they do not have to account 
Carefully. He does not ask them what color they think the barn ehould be painted, or 
what their ideas are as to fencing. Unless boys and 





There is no Better Place Whereon to Raise Children Than the Farm; it Should Be Maintained, Therefore, so as to Hold Them 

and Their Interests There 
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Boys and girls should receive a share of the profits in proportion to The farm home can provide a more varied, more generous 

the part they played in making them, as a just return for this sort of diet more cheaply than any other household. A practical knowl- spirit, regardless of its 

result edge of how to make it do so is invaluable 



The Farm is the Home and Support op All Who Live on it; Why Not Give Each, Down to the Veuy Youngest, His or Her 

Share in Its Development and Operation? 
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girls are taken into partnership in the life and decisions of the farm home, their hearts will 
wander far from it. 

And what a serious loss that is! It would be better to send a child on a journey half- 
clothed than to send him out into life without the love of home in his heart. If he does not 
learn the habit of affection on the farm, he will scarcely know how to form the friendships 
and partnerships - which make later life strong, beautiful, and successful. He will have 
been robbed of what was his share in youth. 



Parties. Let us show the boys and girls that the 
farmhouse is theirs as well as ours. Birthdays and 
other special occasions should be celebrated with 
parties. A crowd of young people and something to 
eat are a party already. • If anything more elaborate 
is desired, there are books showing how to play 
games, charades, and so forth. Many of the farm 
papers and women's magazines give such sug- 
gestions, too. 

Rooms. Young people should be free to bring 
their friends intc the home at almost any time. They 
should have their own rooms, in which to keep their 
treasures and where they may see their friends. 
There are large farmhouses in which children 
cannot tell from night to night in what bed they are 
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with their slow, unsatisfactory efforts. In fact, in a 
busy home, it may be impossible to wait upon them. 
Yet to say again and again, "Oh, you don't know 
how; I'll do it," is to refuse them the training which 
is their share. Without such training, they will grow 
into the boys and girls who allow their elders to 
shoulder all the hard work while they stand by. We 
blame them, but the fault is ours. Every age beyond 
infancy has its powers of real service, and we 
should give to each child work to which he is suited. 
The fact must be impressed upon the child that he is 
helping; that every one must help, in order to get on 
in life and to be happy and decent. So all fit in 
together, and there is no feeling that "Mother would 
rather do it herself." This training may cost us time, 
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Fig. 224. The farm girl should have her own room in which 
she can and will take pride, and learn invaluable lessons in 
neatness and good taste. 
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Fig. 225. A simply, inexpensively finished and furnished 
room that the boy knows as all. his own, will do wonders in 
keeping him on, and interested in, the farm. 

their elders, their most vital, developing education 
comes from personal experience; from 
discovering, for instance, how the boys and girls of 
their village regard certain acts; what are the 
consequences of these acts upon their lives; and 
what public opinion has to say about the boy or the 
girl who does not play fair. These things are life — 
life under a reducing glass, but real, true life, 
nevertheless. 

Fights. No grown-up is capable of giving a boy 
all the education he needs. His playmates must 
give him a share of it. So will he learn to work 
with other/men, to control himself and them. 
Without friends, freedom, and fights he will not 
have had Ins share of preparation for life. 

Play. It is important to remember that a child's 
play differs from the recreation of men and 
women. A child's play is a form of work, an 
imitation of the activities and labors of mature life. 
Children play school, store, motherhood, and war. 
Play prepares them for the business of later years. 

Large cities have awakened to the fact that their 
criminal classes are, to a great extent, made up of 
men and women who, as children, lacked the time 
or the place to play. At large expense, therefore, 
cities maintain playgrounds and parks where men 
and women are employed to teach boys and girls 
how to play. Because these children have not 
meadow and brook, hill and river, many sorts of 
machines are set up on these grounds for their 
exercise *and amusement. Now, the country has the 
most splendid opportunities for play, but too often 
it has neglected them. It must admit the mistake 
and teach its children to play, or, rather, give them 
the time and liberty for play. Machines and 
instructors are not so much needed by country 
children as by city children, although on the school 
playground these have their place. The trout brook, 
the woods with their four-footed creatures, the 
trees with their fruits and nuts, the hills, the 
millpond, the river are better than anything 



that a factory can turn out. Well may we give our 
boys and girls a half-holiday every week, and a 
week or two every summer for camping, and see 
how much reverence for the world of nature, how 
much self-control, and how much knowledge of 
people they will gain by these experiences of play. 
Thus the country, too, like industry, will have its 
"captains," who are strong and wise in the man- 
agement of men and women and in the organizing 
of country forces for the highest expression of 
country life. If we give our children their share of 
play, they will, in turn, teach the country to yield 
to us and to themselves the full measure of 
prosperity, education, health, and amusement. 

Reading. Boys and girls who are not given 
opportunity to read are not receiving their share of 
life. In our desire to make our children's reading 
"improving," we are in some danger of making it 
narrow. The person who reads for information 
only, may be a splendid student, and successful in 
a chosen occupation; but he will not be a leader. 
Farmers' bulletins, farm papers, agricultural and 
home- making books certainly ought to be read by 
every farm family; but, unless boys and girls, in 
addition to these, are taught a wider use of 
literature, they are not being trained for the 
broadest life. 

The very best way to teach young people the joy 
of reading is to turn them loose very frequently in 
a library which has collections suitable to 
different, ages and tastes. Here they should be 
allowed to handle books freely, reading little or 
much of them, just as they desire, thus learning for 
themselves what they prefer. An occasional 
suggestion from an older person will be helpful, 
but "courses" prescribed by grown-up instructors 
are apt to kill the fine flavor of adventure which 
comes from wandering at will through tempting 
volumes. 

So far as possible, let boys and girls choose 
their own books, after you have placed good ones 
within their reach. So-called "boys' books" are the 
best reading for girls, too, because they fire the 
spirit with a desire to be a hero, instead of ripening 
at too young an age the desire for lovers. Even the 
so-called "blood-and-thunder" stories of 
adventure, in which many maturing boys delight, 
are probably less harmful than the sentimental, 
goody- goody, falsely romantic stories in which 
too many maturing sisters have delighted. 

However, if boys are fed on the right kind of 
adventure tales, written by the great masters of 
story-telling, and if girls, too, grow up with an 
admiration for ancient deeds of bravery,' neither 
will crave objectionable literature. On the other 
hand, a boy or a girl with an imagination, whose 
reading has been limited to what grown-ups 
consider improving, is very likely to rush off 
explosively some day into the book world of 
exciting piracy, crime, and love. It is our fault; we 
have noi 
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allowed a just share of what youth craves, 

The opportunity to borrow books from 
public collections has brought the big world 
right into the farm home. Yet there are 
certain books — little slices of the world which 
we want to own rather than borrow, which 
we love and wish to own, keep, and reread, 
The children, too, should have a shelf for 
their own favorite stories. - 

If we have been able to turn the children 
loose among many books, they will know 
what they want to own; if not, we must de- 
pend on the teacher or the librarian to help 
in making a selection. In choosing, there are 
three facts to remember, which are often over- 
looked when old heads try to be wise about 
what children will like. 

The first is that children are not, as a rule, 
interested in stories about children. They 



want fairies, heroes, and great deeds. This is 
especially true of boys. The second is that 
books for children must have pictures. The 
third is that children pass quite definite- 
ly through three stages of taste in their 
choice of reading matter: (1) Fairy tales 
and tales about talking animals. The love of 
these begins before they read to themselves 
and continues till they are 8 or 9 years old. 

(2) Legends and stories of knights, kings, 
courts, and ancient battles, and true stories 
about animals, especially wild ones. These 
fascinate them up to the age of twelve. (3) 
History in its purely story form — mainly 
deeds of brave pioneers, soldiers, and invent- 
ors. The enjoyment of these may last into 
adult life, or it may be followed by a real lit- 
erary taste and judgment, leading through 
any of the book paths of the grown-up world. 



BOYS' AND GIRLS' ORGANIZATIONS ON THE FARM 

In discussing ways and means for making child life on the farm richer and more fruitful, it must not be 
forgotten that already a good deal has been accomplished in that direction along sev eral lines. One of the most 
successful developments has been that of the club work among farm children which has served to keep many a 
boy and girl close to and interested in the farm. The first part of this article briefly describes the nature and 
development of the work. The second part, sketching some of its results, has been especially prepared, for Farm 
Knowledge by Me. 0. H. Benson, of the Department of Agriculture, who for several years has been a national leader 
in the work, and who has, therefore, had unequaled opportunities for studying its effects, not only upon club 
members, but also upon all with whom they have come in contact. — Editor. 



WHAT they are. The desire of boys and girls on farms to possess some- 
thing — a pig, a hen, or a piece of ground — for their very own has led to 
the organization of a large number of clubs in all the states of the Union. 
The United States Department of Agriculture, cooperating with the state agri- 
cultural colleges, has given considerable attention to their promotion; and the 
movement spread with such rapidity, since it was begun (about 1906 in the 
southern states and about 1912 in the northern states), that by 1918 more than 
1,500,000 boys and girls were enrolled as members in the various organi- 
zations, which include the following projects: alfalfa, corn, farm-and-home 
handicraft, farm-management, forage, home-garden and canning, home-manage- 
ment, market garden, pig, potato, poultry, sewing, and sugar beet clubs. 

State leaders in club work, paid partly from Federal and partly from state funds, work 
mainly through the county agents, club leaders, county superintendents of schools, and 
local teachers. The members of the clubs also receive complete instructions by mail both 
from the state colleges of agriculture and from the Department of Agriculture. Thus the 
corn clubs are taught the best way to fertilize their plots of ground, to select seed and 
prepare the seedbed, to plant, atid to cultivate, while the girls are instructed how to handle 
their patches of tomatoes or other vegetables, and how to can or otherwise dispose of the 
product. 



The pig club as an example. Perhaps the 
most interesting of the animal industry clubs 
are the pig clubs, which, in 1917, numbered 
more than 10,000 members. One of the first 
boys' and girls' pig clubs was organized in 
Caddo Parish, Louisiana, in 1910, with a 
membership of 59 boys, as an outgrowth of 



the corn-club work. The objects of the club 
were "to interest the boys in swine produc- 
tion, to teach them improved methods of 
raising and fattening hogs, the value of 
forage crops, sanitation, good management 
in handling swine, methods of home curing 
of meats, and, by means of the t pig-club 
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citizen." 

Each club member is required "to secure a pig 
or brood sow, and feed and care for it according to 
instructions, keeping complete records of the 
amount of feed consumed, the gains in weight, 
cost of the gain per pound, breeding records, etc." 
The pig-club work is 




Fig. 226. A pig-club member and his prize-winning entry. He 
and his father started even, with equally good animals. The man 
fed his as he had always done; the boy practiced modern 
advanced methods and turned out a far better, larger animal in 
less time. 



divided into two principal sections: (1) that of 
raising litters of pigs, and (2) that of fattening hogs 
for home consumption or for market. Annually, at 
the state fairs and elsewhere, exhibits of pig-club 
pigs are held. 

How eagerly the project is taken up by the boys 
may be gathered from the fact that at Midland, 
Texas, a lad of 6 years secured a purebred pig and 
applied for membership. He was too young for 
admission, but, undiscouraged, he persevered with 
the feeding of his pig according to the regulation 
instructions; and, when the fair of 1915 took place, 



the pig, not quite 11 months old, weighed 450 
pounds, securing, in certain classes to which it was 
eligible, no fewer than 5 blue ribbons besides $25 
in cash. 

Educational value of pig-club work. Perhaps the 
most remarkable result of pig-club work is its 
educational value both to the members and to their 
parents. Many farmers, after seeing the results of 
their boys' pig- club work, have changed their 
methods of handling hogs, with considerable 
pecuniary benefits to themselves. Also, on the 
children themselves the educational influence of 
the clubs is noteworthy. The Year-book of the 
Department of Agriculture for 1915 cites the case 
of "two boys who were somewhat dull and who 
disliked study and books in general, with the result 
that they always stood near the foot of the class, 
despite the efforts of teacher and parents. Both 
boys joined the pig club, secured pigs, and . . . read 
all instructions furnished either in the bulletins, 
circular letters, or personal letters. . . . Each read 
everything sent to him and finally began reading 
and studying other matter, with the result that these 
boys were among the best pupils at the close of the 
school year." 

What has been said of pig clubs with reference 
to their influence on the members applies more or 
less to poultry, com, canning, bread, garment 
making, and other clubs. Especially is this the case 
from the educational standpoint. A Texan county 
school superintendent reports that boys and' girls 
who were club members did 23 per cent better in 
composition, 16 per cent better in spelling, and 11 
per cent better in other subjects than the other boys 
and girls. Also that of more than 4,000 boys and 
girls in the rural schools of his county not a single 
member of a club had been suspended. There is a 
better attendance among club members, too, by 5 
per cent at church services and 7 per cent at 
Sunday schools, than among other children. 



Boys' and Girls' Club and Farm Project Work 

(By 0. H. Benson.) 

Its far-reaching results. Through this method of education, boys and girls are led 
naturally to a proper appreciation of the ordinary activities of the home and the farm. This 
comes through contests, the club group, achieve- ment-day programs, the privilege of 
winning and wearing achievement medals, banners, and pennants, the participation in 
club yells, songs, and the like. It is easy to understand why all the "stingers of farm 
drudgery have been pulled," and hard work has been transformed into interesting 
contests or work in which children love to have an active part. This type of work is based 
upon the belief that, if young people are given sympathetic and efficient human leadership 
in their work and the latter is properly sta'ged, such work will become as interesting as the 
hard work connected with football, baseball, lawn tennis, and field 
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Fig. 227. A city boy member 
canning club. Even a 
backyard garden pavesthe way 
to this kind of training and 
education. 



sports of every kind. To require a boy to work 10 hours 
per day in plowing, cultivating, milking, and choring, all 
without spirited leadership, without play, without contest, 
and even without the school recognizing this type of work 
as a standard of achievement worthy the real man is not 
reasonable; and it is easy to understand why he will wish 
to leave the farm and its tireless, endless drudgery. 
Club work has for one of its cardinal virtues the teach- 
ing of ownership as well as partnership in farming and 
homemaking. In addition, it assigns to every child a 
man's or a woman's job, and lets the children Imow that 
they will have a chance to do such a job and win laurels 
from, and the favorable commendation of, their elders. 
Many thousands of boys and girls every year have, 
through corn, pig, poultry, garden, canning, and garment- 
making projects, made net profits, on their own money and energy invested, far 
in excess of the profits made by their fathers and by their adult neighbors. These 
net profits have become their own bank accounts, or their investments in pure- 
bred stock, acres of land, good machinery, kitchen or household equipment. 
Junior farmers, through this type of education, are able not only to study the 
theory of the germination, growth, and development of a"grain of corn, but to 
learn its real lesson by means of a concrete demonstration on the soil and in the 
market; and they have found out that the investment of skill plus knowledge in 
fanning is what makes for the greatest net profit per dollar invested. In this type 
of education, the child is unhampered by years of improper habits in farming 
and home making. Training in school includes how to study, to apply knowl- 
edge, to follow instructions, and to take directions from others. This makes 
it possible to get 100 per cent value from instruction through club and home 
project activities. 

This type of work operates along the line of giving thrift education through the 
production of money or other wealth. No one has ever learned properly how to save a 
dollar until he has first learned how to produce that dollar by means of his own investment 
of time, money, or energy. Thrift is a by-product of earning. 

If it is worth while for adults to organize themselves into granges, women's clubs, 
societies, lodges, and the like for social and educational advantages, it is even more 
important that some form of organization be offered to children with a view to their more 
complete education as social and cooperative units representing the community and social 
ideals of the future. To encourage the organization of cooperative groups of men and 
women and to deny such privileges to boys and girls is unfair to the future American. 

The training for leadership and cooperative efficiency is one of highest importance in 
the education of our boys and girls. It is, therefore, simply a matter of common sense that 
we give to the boys and girls ownership, a liability and a motive for their study and 
industrial achievement, a cooperative interest not only in their own work, but in the whole 
business of farming and home and community making. 

Leadership and organization. The boys' and girls' club work is financed (1) by the 
Federal Department of Agriculture through its annual appropriations from Congress; (2) 
through the Smith-Lever appropriations, which authorize the cooperative extension work 
of the Department of Agriculture with state colleges of agriculture in all states of the 
Union; (3) by state appropriation acts for extension work; and (4) by special 
appropriations, as those for 
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food production and food conserva- 
tion, when emergency demands. All 
these funds are supplemented by 
county and local funds. In connec- 
tion with the expenditure of these 
funds, the United States Department 
of Agriculture employs leaders and 
specialists who direct the nation-wide 
work. They assist in the preparation 
of literature, the holding of training 
schools for leaders, the preparation 
and approval of project agreements, 
project programs for the different 

Fig. 228. A poultry club member and his flock. The of WOrk Undertaken and in the 

best of this kind of work is that it pays while it teaches general supervision and direction Of 

the work throughout the country. 

In cooperation with the state colleges of agriculture, leaders in charge of 
the boys' and girls' club work and other forms of junior extension work are 
employed together with their assistants, specialists, and district and county 
club leaders. In the local community, the boys and girls grouped on a certain 
or definite project are organized into a club, a volunteer leader is selected, 
and he gives instructions for the immediate needs of the work. In most of the 
counties in the various states, there are leaders who direct and supervise the 
boys' and girls' work. It is their particular duty to join up and fit in then- 
work with that of the county agricultural agent, the home demonstration 
leader under the direction of the county farm bureau which is the parent organ- 
ization within the county. The relation of the county club leader with the 
boys and girls in this type of work is very much the same as that of the 
county superintendent of schools to the teachers and the children who 
attend the schools of the county. It 
will be of interest to know that, in 
most cases, the county club leader and 
the county superintendent of schools 
plan their work together, and thus 
form a very effective team, in the in- 
terest of practical agriculture as well 
as revitalized school work. The co- 
operation of the teacher and the boys 
and girls of the farm and in the home 
makes the work in the schoolroom as 
well as that on the farm more effec- 
tive, practical, and interesting. Thus 
do. the future farmers and home- 
makers of our country find a new 
motive for their daily duties. 

Club work furnishes the opportunity and machinery for practice, and carries the 
work through the week-end holidays and summer vacations. The school, during the 9 or 
10 months of its duration, is able to give a great deal of subject-matter instruction and to 
reinforce and make more practical the courses and studies in vocational agriculture. 




Fig. 229. A Boy Scout camp in which are developed the same 
traits of independence, self-reliance and industry as are gained 
from an interested life on the farm. 



FIG. 230. Many a farmer of an earlier generation got his education — when he got at all — in a 

sod school-house like this 



CHAPTER 14 

Modern Education for the Farm Boy and Girl 



THE time has passed when the farmer could rely solely on the strength and 
skill of his hands and his body to bring him success and prosperity. With 
the gradual recognition of farming as the complex, scientific business that it is, 
has come, also, the realization that the well-equipped, well-trained brain and its 
careful, constant use, are equally, if not more, essential factors in agricultural 
progress. In other words, the modern farmer, no less than the skilled worker 
in any other professional line, is ready for, needs, and demands education. 

Not many years ago the comparatively few determined men who spent two, three, or 
four seasons at an agricultural college received, upon graduating, not only their diplomas, 
but also the unsympathetic, scornful laughter of those " practical " men whose prejudice 
against " book knowledge " was equaled only by their ignorance of what it taught and 
really meant and offered. 

To-day, the result of education is seen on farms in all directions: it is echoed at 
meetings of farmers everywhere; it is at the bottom of the farmer's rise into positions of 
service and responsibility in the interests of his community, large and small, local and 
national. More than this, it has in several instances been actually measured in terms of the 
most convincing type — namely, cash profits. Prof. 0. R. Johnson of the University of 
Missouri, by analyzing the records of some 600 farms in a typical farming section, found 
that of the farm operators who were losing up to $500 per year, but 15 per cent had re- 
ceived more than rural school education; of those making from nothing to $200, 13 per 
cent had progressed beyond the elementary grades; of those making $201 to $400, 12 per 
cent; of those making $401 to $600, 14 per cent; $601 to $1,000, 16 per cent; $1,001 to 
$2,000, 25 per cent; over $2,000, 44 per cent. In other words, the largest proportion of the 
better-educated farmers was found among those making the best incomes. 

As the result of a similar investigation of the affairs of a much larger number .of farms 
in central New York, Prof. G. P. Warren of the Agricultural College of that state, found 
that those farm owners who had gone only 
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to district school were making annual labor incomes averaging $318; that those owners 
who had gone to high school were making $622; and that those who had received more 
than a high-school education were making a labor income of $847. Upon such a basis, "a 
high-school education is worth as much to a farmer as $6,000 worth of 5-per-cent bonds." 

This is the crude, business aspect — the aspect which, perhaps, makes the best 
entering wedge for the discussion of the subject as a whole. But there are other reasons 
than an increased ability to make money that make education worth while — indeed, 
worth fighting and sacrificing for. Some of these are discussed at some length in this 
chapter; others, merely mentioned, the reader can rediscover and elaborate for himself. 

The chapter includes also a brief descriptive survey of the agencies and sources 
through which the boy and girl of the farm — and the man and woman, too — may prepare 
and equip themselves mentally for the life they are given the opportunity and privilege of 
leading. In its breadth of purpose, depth of importance, width of interests, and height of 
nobility, farm life is more worthy of all the very best that is in them than they ordinarily 
realize. That it may often have appeared sordid, monotonous, fruitless, is probably true; 
but to eyes and minds opened and enriched and broadened by education, it need never 
and should never appear so again. — Editor. 



THE VALUE OF EDUCATION TO THE FARMER 

By Fred H. Rankin, farmer and educator, who has been a member of the faculty of the Univers ityof Illinois 
and in charge of its Agricultural College of Extension since 1901, and Assistant Dean since 1911. For 15 
years he owned and operated a central Illinois grain and stock farm; for 12 years he was Secretary of the 
Illinois Livestock Breeders ' Association. He has been and is an institute lecturer in several states, and a 
contributor to the agricultural press as well as an author of university extension publications . — Editor. 




Y EDUCATION I mean that training which fits men and women for all the 
duties of life. So-called practical business and education are getting closer 



together. The day seems to be dawning when specialization in education will 
be the rule. Agricultural or commercial life is different from professional life; 
and, therefore, the education for each should be different. The right kind of 
education pays. A man's worth as a citizen depends upon his brain power 
and the use he makes of it. From his head down he is physically worth but 
about a dollar and a half a day. If he is worth more than that, it depends 
upon what he has stored away in his head and the use he makes of it. 

Studies made by the United States Bureau of Education show that at 25 years of age 
men who had spent 4 years in high school were receiving $860 per year more salary, and 
that in the 7 years' work following a high-school course they received $2,225 more money 
than the men received who left school at 14 years A of age and had been working for 11 
years. Do you know that each day a boy goes to high school and improves his time he 
adds $9.25 to his earning capacity? Unless a boy can earn $9.00 a day, he had better go to 
high school as a matter of simple business. And yet over 80 per cent of our boys and girls 
have been leaving school before reaching the high school. Education pays in dollars and 
cents, to say nothing about what it means to your farm, your business, and your 
community in the way of increased efficiency. 

What is a boy worth? The accident-insurance companies say 2 eyes are worth $5,000; 
2 arms, $5,000; 2 legs, $5,000— a total of $15,000. A thousand 



boys 
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and girls figure up, in round figures, an investment of over $15,000,000. 



ambition, perseverance, and 



determination to do 
price. What 




Fig. 231. Let the education of farm boys and girls deal with 
those objects and problems which will largely make up their later 
workaday lives as well. 



This, plus good health, 

something worth while in the world, makes an asset beyond all 
are you as an individual or a community doing to get the best out of your 
boys and girls ? Are you helping them 
to start right? Are you preparing 
them to fit into the world's work? 
Are you training them for citizenship? 
Think it over! 

A vision fifty years hence. Every 
farmer and every business man should 
look into the future and ask himself 
this question: "What will my farm 
or community be 25, 50, or 100 years 
from now?" The answer is: "It will 
be just what we make it — we who 
live here." Self-satisfaction and con- 
tentment with present conditions are 
the great bars to progress. To quote 
Professor C. M. Burritt, "There ex- 
ist in every community the forces 
and ability to solve that community's 
problems. They may be, and fre- 
quently are, undeveloped, but they 
are none the less there. These forces 
must be sought out, stimulated, trained, and developed and then applied to 
problems of the community." 

If every boy or girl could truthfully say, "Somebody in this community is interested in 
me," what a wonderful thing that would be. Perhaps it is the young person next to you 
who needs the advice of ripened experience. The thing to do is to lend a guiding hand and 
to help the boy and girl before they get on the wrong track. The same misdirected 
influence and energy that land the boy in the reform school or the penitentiary will, if 
rightly directed, put him in line for good citizenship and make him worth something in 
this world. In the majority of cases, the wrong person had got hold of that, boy at the 
critical time. The acquiring of the right kind of ideals and training for efficiency will help 
boys and girls to find their places of greatest usefulness. 

A country's greatest asset is its people. American agriculture is being made and 
developed by its men and women. This land of ours was not worth anything when savages 
roamed over it; but, as it became settled and developed by an intelligent people of vigorous 
thought and well-trained minds, there followed the blessings of civilization, democratic 
freedom, religious liberty, and a home-owning and home-loving people, the very safety 
and permanence of which we are now fighting for. The surest solution of present problems 
in agriculture is the giving of oncouragement to all phases of agricultural activity. The 
boys and girls of to-day will run the farms and manage the homes of the future. They must 
be educated in the accumulated knowledge of our best farmers and agricultural scientists. 
This is what real agricultural education means. 

Lay plans for human efficiency. Our most progressive agricultural students and wisest 
legislators are arranging to provide the best in educational facilities. This good work is 
seen in more liberal appropriations,, both state and Federal, for the improvement of 
agriculture, and in the work of the farm 




Fig. 232. A poor country school in -which the lack of 
inspiration, adequate facilities and physical comfort makes 
effective mind and character building almost impossible. 
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ers' institutes, the establishing of ex- 
tension schools, the appointment of 
county agents, community advisers, 
etc., whereby the more scientific truths 
concerning the fundamental knowl- 
edge of producing crops and raising 
livestock are brought within easy reach 
of the farmers. These agencies, if 
rightly improved, together with the 
hearty cooperation given by our public 
schools in vocational training, will 
bring greater efficiency to the produc- 
ing class of the future. But, to in- 
sure such conditions, the fanner must 
keep pace with all other classes in 
financial, social, and educational development. The farmer of the coming 
decades must know more of the care and treatment of soils, of the mixing 
and balancing of rations for feeding livestock, and of the marketing and best 
manner of disposing of his products. 

Business management on the farm must receive more attention. The idea 

that we have worn out our soils at this early stage of 

our national existence is all / ^3M-& \Wf wron §' These acres, depleted 
in fertility by ignorant and / 3tt ^ careless methods, can be made 
more productive by judicious jLr^^^^^^^'p' an ^ intelligent work. Our 
soils are not worn out; rather it is some of our methods 

that are worn out. With the ^f^^^^^^^^^f proper application of scien- 
tific knowledge, as taught in —i=r^=^M. ur colleges of agriculture, 
cjaiabjn^dawith thfti>€sJu§¥- Penence of our most success- 
ful farmers, properly applied, work to deserve a healthy, we can matenally increase 
the productive capacity of our attractlve,accesslblesite- land. 

The time is at hand when we must avail ourselves of every agency that 
will help us to enlarge our production, so as to meet the increasing demands 
made upon us by a rapidly increasing population and a world-wide food need. 

Do not be a misfit. Among the greatest tragedies of any community are 
the "misfits" — men who have not been able to find themselves because they 
were not trained or fitted to do any particular kind of work. There is urgent 
need of trained and thinking men and women possessing boundless enthusi- 
asm, and having high ideals, intel- 
lectual and moral. In each successive 
decade there is a smaller sphere for the 
uneducated man, and a diminishing 
possibility of success for the man who 
does not read and think. The reading 
man is in the saddle. The thinking 
man is guiding our nation's destinies. 
To every young man comes this 
personal question, "Will you embrace 
the opportunity afforded by the agri- 
cultural college, the experiment sta- 
tion, and all other agencies that are or 
may be instituted by our state and „t ■ T - ui^u 

■xt Y. 7 j ./ Fig. 234. Like that m Fig. 232, this is a small, mex- 

JNatlOnal governments, to go tor ward to pensive one-room country school, but its correct lighting, 
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DISTRICT AND CONSOLIDATED SCHOOLS 

By Mrs. Helen Johnson Keyes (see Chapter 10), who acknowledges that her deepest interests are wrapped up 
in the problems of giving farm boys and girls a better chance. Whosoever is thus interested is well fitted both 
for the careful study of conditions as they are and for the formulation of plans for new conditions as they might 
and should be. The district school has long been the first spring at which the child of the country could obtain 
draughts of knowledge. Often these were scant and, insufficient; often their source was choked with limited 
means, lack of interest, poor location, and other disadvantages. However, the district school played and is still 
playing its part; and its work, its advantages, its disadvantages, and its accomplishments, as compared with 
those of its "big brother" the consolidated school, make an interesting and profitable subject for review. — 
Editor. 

IT IS the function of the country school to create, train, and maintain an 
efficient citizenship on the American farm. The school owes its service not 
alone to the families represented in it, not alone to the district, county, or 
state, but to the entire Nation. 

Changes in Educational Ideas and Methods 

The old order. At the beginning of our history, the farm home was a little world within 
itself. The farm family made all the cloth and clothing required for its own use, relied 
almost wholly upon the farm for food, did its own carpentering and blacksmithing, and 
was, in short, independent of all other farms and all other industries. The little district 
school supplied, during its short and broken term, about as much learning as was of use to 
the men and women whose lives, almost from infancy to old age, were spent in home 
pursuits. In those days, the farm itself was the real school. 

Country life then began to change. By the year 1865, all the work of growing wheat 
and com, except the husking of the latter, could be done by machinery. The labor power of 
one man was thus greatly increased. Thousands of miles of railroad and telegraph wires 
covered our country, and people began to have more to do with one another. Soon 
products traveled over the whole world. Refrigerator cars, installed in 1869, made possible 
long-dis- tance freighting of perishable crops. The farmer became a merchant, as well as a 
tiller of the soil; and he needed to have a new body of knowledge for this work. 

A drift to the cities began. By 1890, farm tenantry had become a serious problem. All 
this time much of the soil, poorly cared for under a short-term lease system, was growing 
poorer, and the tenant, getting little profit out of it, went from one farm to another. Under 
these conditions, he had little interest in community life or in book education. In fact, he 
had no time for these things. So the country schools became of still less value to the 
country child, owing to the fact that the studies and methods were copied from city 
schools. The fact that as the twig is bent the tree grows was lost sight of. All this time 
country-born children were going to the city. It would have been stupid of them not to do 
so; for their education had prepared them to succeed be'ter as tradesmen, clerks, or 
mechanics than as farmers. 

The new idea. Then the nation woke up to the harm it was doing itself by educating its 
boys and girls away from the farms. A new kind of rural school began to appear — a school 
where agriculture was the soil in which all the studies were rooted. This type of school met 
with opposition, even from the parents of farm children, for they themselves had been 
trained by the citified rural schools to feel that farm knowledge is inferior to what the 
town teaches. Fathers and mothers wished their boys and girls to go to the city, because 
they believed city life to be easier and, somehow, finer. J 
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But, little by little, two facts were made plain. The 
first was that by following certain laws and by culti vating 
the farm in certain ways, the labor might be made lighter, 
the income larger, and the freedom greater. The second 
fact was that putting agriculture in the school course did 
not mean that only fanning was to be taught, but that 
the laws and sciences on which fanning is based were to 
be made the means of teaching not only farming, but a 
great deal more. 

The teacher. There is no longer any question but that 
this new method and the new course of study are good 
things; but many problems remain to be solved, and there 
are difficulties to be overcome. Chief among these difficul- 
ties is, perhaps, the scarcity of teachers prepared for the 
task by the right experience, tastes, and sympathies, as 
well as training. Summer schools and special courses of 
education are open to them, where helpful training may be 
secured. Without doubt, however, rural-school teaching requires much more 
than mere knowledge. The teacher must love country life and must under- 
stand country people. For the best work, to knowledge must be added zeal, 
enthusiasm, and earnestness bom of the heart. The girl who is merely sup- 
porting herself till a city position offers, or who is able to put up with life in 
the country only by the relief of week-ends in town, may do more harm than 
good. The city provides plentiful entertainment for those who are empty- 
headed or who are unable to amuse themselves. The country, on the other 
hand, demands of the people that they learn to provide their own amusement 
and pastimes. 



Fig. 235. In eight district 
schools in one Ohio township 
were held, one year, 46 daily 
classes of one pupil each. On a 
basis of cost alone such 
education is inefficient. 



The consolidated school. Formerly, in the 
country, we had only the district school. There was 
but one teacher; and the pupils all lived in the 
district, which extended from 2 to 4 miles in each 
direction from the little schoolhouse. Later, the 
work of this one- room school was increased by 
the creation of the consolidated school. 

The advocates of the consolidation of a number 
of ungraded schools into one central, graded 
school, equipped with scientific apparatus, urge 
that only by this method can sufficient funds be 
secured to put into operation the most effective 
teaching. On the other hand, many parents object 
to their children having to go to this more distant 
school, which keeps them from home all day, fre- 
quently subjects them to extreme cold, and 
sometimes exposes them to bad moral influences 
within the closed vehicle in which they ride to and 
from school. On these daily journeys, one evil 
child or an intemperate or vicious driver may exert 
a very harmful influence. However, the dangers of 
exposure to cold and to evil influences may be 
met. The wagon may be heated by a small, 
perfectly safe furnace, offered on the market for 
this purpose, or hot bricks and heavy rugs may be 
used. There are trustworthy drivers who can and 
must be chosen for the task. All-day absence of the 
children from home is unfor 



tunate; but, when they weigh this disadvantage 
against the advantages of a hygienic building in 
which the children may do the best work, and 
where the courses of study are such as to help farm 
boys and girls to become efficient farmers and 
housekeepers, most parents will feel that the 
sacrifice is worth making. 

On the whole, consolidation of the rural schools 
— the joining together of two or more districts — 
has been and is the most important movement in 
the education of the farm child. The average one- 
room school of the district or township has not 
been able to hold the majority of *its pupils for 
more than 4 years. Why? Because the farm child, 
who is in close touch with practical things, con- 
demns as a loss of time schooling which has no 
direct effect in fitting him for his life work. 
Generally, the district-school term is short. 
Attendance is often light and irregular, partly 
because of lack of interest, partly because of heavy 
farm and home work, and partly be-, cause of 
impassable roads at certain seasons. So the work of 
the average one-room school is poor. 

On the other hand, the consolidated schools are 
well attended; they retain a very large number of 
pupils between 14 and 18 years of age. Where the 
consolidated plan has been tried, there is no 
inclination to go back to 
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the old type of school. On the contrary, con- 
solidation, which has the approval of the best 
educators, continues to grow in favor. 

Professor A. W. Nolan (p. 276) says of the 
consolidated school: "The consolidated elementary 
school, by the very nature of its organization and 
supervision, is in every way better prepared to give 
more satisfactory instruction in agriculture, as well 
as in all other branches of study, than is the,one- 
room district school. 

" 'What the best and wisest parent wants for his 
own child, that must the community want for all its 
children. Any other ideal for our own schools is 
narrow and unlovely; acted upon, it destroys our 
democracy.' These words of John Dewey strike the 
keynote of education in democracy. The growth of 
the consolidation idea is an indication that our rural 
communities are seeking to give all the children of 
all the people the best opportunities for education 
that they are willing to improve. We must not, 
however, be misled into the belief that it does not 
cost more to maintain a consolidated school than the 
district system. All improvement costs something; 
and when we learn from statistics that the cost per 
head of the education of the city child is, in nearly 
all instances, twice* that of the country child, we 
cannot, in justice to the country boys and girls, 
object to the added cost of the consolidated schools. 
So long as the ordinary one -room district school 
remains the sole educational center for country boys 
and girls, we shall go from bad to worse in rural 
life, no matter how many farm experts may be 
employed, or how profitable farming may become, 
as no one will rest content to have his children go 
out into a world of_ fierce competition with only 
one half or two thirds of the education accorded to 
other boys and girls. 

"A few of the advantages of the consolidated 
school may be listed as follows: (1) Increased 
school enrollment and better attendance; (2) fewer 
absences and tardinesses; (3) pupils arrive at school 
dry and warm; (4) pupils are usually under 
supervision on the way; (5) larger classes and better 
grading; (6) fewer classes to the teacher, longer 
recitation periods possible; (7) opportunity for 
introducing vocational courses; (8) better physical 
equipment; (9) longer terms; (10) better teachers; 
(11) closer supervision; (12) community-cen- tre 
work made possible; (13) recreational opportunities 
afforded; (14) eliminates many school officers; (15) 
fosters good roads movement; (16) less waste; (17) 
awakens community pride; (18) makes community 
high school possible. The disadvantages of such 
schools, often urged, are: (1) Depreciation of the 
value of property where schools are abandoned; (2) 
children have to attend school farther from home; 
(3) long rides to and from school for some pupils 
and long walks for others; (4) bad associations on 
the way often result; (5) local jealousy aroused; (6) 
more 
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expense; (7) removes old landmarks; (8) bad roads 
often cause irregularity in attendance. 

"When we come to look into these advantages 
and disadvantages, we see that, where physical 
barriers, such as too great distances, mountain 
ranges, impassable roads, or large bodies of water, 
do not intervene, there are but few effective 
arguments against consolidation." 

Origin of the consolidation movement. The 
consolidation movement began in Concord 
Township, Massachusetts, in 1869, when a law was 
passed providing for transportation, and then 2 
districts were consolidated. Within 10 years all 
Concord Township had consolidated, and the 
movement had begun to spread. During the year 
1912-1913, Massachusetts spent more than a third 
of a million dollars on the transportation of its 
school-children. The same year, Minnesota 
consolidated 60 districts; for the system spread 
from New England to the Middle West and thence 
to the South and the Far West. 

The movement has become of national im- 
portance only during the last 14 years, in which 
time more schools consolidated than during the 48 
preceding years. It has been successful in all parts 
of our country, even where severe winters, spring 
freshets, rugged hills, large farms, and wide plains 
or prairies might have seemed to make it 
impracticable; for free transportation under 
comfortable conditions is necessary to the success 
of the system. 

Method of consolidating. There are 3 ways in 
which consolidation may take place. One of these, 
and the most usual, is by permissive legislation, 
which allows districts to consolidate and provide 
transportation when they cast a majority vote to do 
so. Formerly, each district voted separately; but of 
late, in many states, the districts have voted 
together as units. The second method is by 
compulsory legislation, which requires con- 
solidation of schools whose 



daily attendance falls below 




Fic. 236. An Idaho consolidated school in a thriving 
agricultural district of 3G square miles, with an enrollment of 
72(5 including 100 high school pupils. Eight wagons transport 
some 200 children, all those outside the city limits being carried 
free. There is a 2-acre playground and a 4-acre farm that is used 
to supplement the indoor class work in agriculture. 
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Fig. 237. The conveying of children by wagon to the 
consolidated school has been both praised and blamed. Under 
favorable circumstances, it is undoubtedly an advantage. 



certain average. Indiana has taken the lead in this 
direction, requiring the consolidation of schools 
with fewer than IS pupils. _ The third method is by 
state aid, each consolidated school receiving 
annual support according to its size and teaching 
force. The state may also provide funds for 
buildings, if they attain certain standards. 
Minnesota and Iowa have been pioneers in this 
system, under which their graded schools have 
increased rapidly. 

I-t-has-been said that consolidation is actually a 
cheaper way of educating children than the 
maintenance of many poorly attended one- room 
schools. The fact seems to be, however, that the 
consolidated school costs more per pupil, but, 
possibly, less per day, in view of the long term, 
than the district or township group of the six- 
month or four-month type of school. The interest 
on the investment — that is, the number of efficient 
citizens who are returned to the farm — is probably 
100 per cent greater from the central schools. 

Introduction of agriculture, as a study. Among 
the many advantages of the consolidated schools 
are the better health conditions, the well-trained 
teachers, the varieties of studies, all made alive 
and interesting by being brought into relation with 
daily life and with the laboratories and workshops. 
Greatest of all, though, is the introduction of prac- 
tical agriculture into the course of study, under 
instructors thoroughly prepared for the work. This 
study has come down into the elementary schools 
from the institutions of higher learning. It began 
with the land-grant colleges in 1 862, later reached 
the high schools, and, finally, in 1897, entered 
elementary education under the Nixon law of New 
York, whose administrator was the Agricultural 
College of Cornell University. Through visits to 
the schools, lectures, institutes, the distribution of 
leaflets, and the organization of boys' and girls' 
clubs, the work was carried on under 



the direction of the Nature Study Bureau. Personal 
correspondence had a large and useful part in this 
pioneer work. At first, the lack of specially trained 
teachsrs for the schools stood in the way of the 
establishment of agricultural courses. This need 
gave birth, however, to training classes in these 
branches at normal schools and agricultural 
colleges and to summer short courses. To-day 
nearly all the agricultural colleges are working 
with elementary and secondary schools in agricul- 
tural instruction for teachers and in direct work 
among the pupils, and the normal schools of 
almost all our states teach farming to the girls who 
are to be instructors in country schools. 

A phase of the consolidation question which is 
frequently overlooked is the rather marvelous 
growth of state graded schools. Wisconsin, for 
instance, has about 600 of these institutions, 
employing about 1,450 teachers, scattered over the 
state. About half of them are doing some work 
beyond the eighth grade. Each of the schools really 
becomes an educational center which, in many 
cases, is equivalent to a consolidation center. 

Intermediate agricultural schools. The deputy 
commissioner of education for the same state 
points out that, as a result of this movement in the 
consolidation of one-room schools, several schools 
have been organized which will do the usual work 
of the 8 grades in the elementary course and 2 
years of high- school work. He says: "These 
schools are generally known as 'intermediate 
agricultural schools.' The courses of study are 
along the lines of agriculture for boys, and of 
domestic science and home making for the girls. 
Teachers of agriculture have been employed in 
these schools on the understanding that they do 
continuation work during the summer. The boys 
who are taking the agricultural course are under 
the direction of this teacher, but are employed in 
regular farm work during the summer vacation." 

Agriculture as nature study. Agriculture begins 
in the first grades as nature study. This is an effort 
to make the country interesting to the little children 
who live in it. It then advances to more practical 
farming. It seems to be a fact that, to most of us, 
what we see every day, what is associated with 
hard toil and the problems of making a living, does 
not present itself in a very attractive' light. It has 
required, therefore, men and women of unusual 
imagination, leaders in country life, to show boys 
and girls the science and the poetry of the soil. To 
find these things, they are taken out into the 
garden, the orchard, the field, ■ which they 
cultivate according to the instructions of the 
United States Department of - Agriculture and the 
state agricultural colleges, and often under the 
supervision of county agents. Many schools have 
gardens and farms which the young people 
cultivate; and frequently the 
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community interest in the experiments is so great 
that neighboring farms are, to some extent, 
experiment, or demonstration, plots for the boys 
and girls. Seed testing, the examination of soils, 
grain and stock judging, the repairing of farm 
machinery, and dairy and poultry problems all 
become a part of the school course. While all the 
work is made as plain as can be, thought is given to 
the sciences beneath — to chemistry and biology, to 
mechanical and mathematical laws, physiology, and 
zoology. How learned these studies sound when 
they are dressed in their best names! Yet, when clad 
in their overalls and called merely "agriculture" and 
"manual training," some parents and a few 
educators fail to see in them what they are. 
Arithmetic means something to a farm child when it 
teaches him to estimate the quantity of corn in the 
crib, the shrinkage of pork in packing, or the 
amount of lumber needed for a chicken coop. It 
may be impossible for him to express himself in 
delightful English concerning the walls around 
Peking or the peoples of ancient Greece, when it is 
easy to write about butter fat and profits and losses 
in milk, if he has been working with a Babcock 
tester at school. The difference is that he does not 
care about Peking and Greece and has no impulse to 
talk about them, whereas he. really wants to tell of 
his experience with his father's herd. The one is 
hack work, the other may be inspiration. It is no 
less an exercise in English, because the child knows 
what he is writing about. 



Courses in agriculture and domestic science will 
make the rural schools real community centres; for 
in the new rural school parents, children, and 
teachers join in working out the problems of the 
farm and the home. 




Fig. 238. The interior of a Missouri country school as a wave 
of progress found it. Note the falling ceiling and the dangerous, 
inefficient, inconveniently placed stove. 



The Future of the District School 

The little district school, however, may become a powerful force for the new education 
and the new community life. Its doing so depends upon a good teacher and his or her 
power to organize and inspire the neighborhood and to make the school mean what it 
should mean to the farming community in which it is located. Scattered all over the 
country are examples of one-room and two-room district schools from which boys and 
girls have gone to win prizes on their exhibits at state and county fairs. This is indeed 
fortunate, for during many years to come the district school will remain the institution in 
which a very large percentage of farm children will receive all the education they get. 

County school leaders. County superintendents and their assistants are doing more 
and more efficient work as their field is limited to fewer tasks and as the position is 
removed from politics. In many counties, it is possible for superintendents to visit all the 
schools every few weeks and thus to give the district teachers needed support and advice. 
In some states, particularly those of the South, certain supervisors are assigned to oversee 
special courses, such as agriculture, manual training, and domestic science. 

A premium for good work. In order to set up a standard for the district schools, a 
system of inspection has been established in some places by means of which schools are 
classified as "standard" or as "superior," according to their site, grounds, building, 
furnishing, heating, ventilation, lighting, sanitation, equipment, and teaching. A diploma is 
awarded the schools A which earn it and over their doors is placed a plate, engraved with 
the word "stand 
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ard" or "superior," according to the work done. The effect of this standardization, or 
grading, which takes many forms, has been to increase greatly the number of one-room 
schools that are doing good work. The supporters and patrons are also given clearer 
ideas as to the kind of school they should provide for their children. 

AGRICULTURAL EDUCATION IN HIGH SCHOOLS 

By A. W. Nolan, Slate Supervisor of Agricultural Education for Illinois, and Assistant Professor of 
Agricultural Extension in the College of Agriculture of the University of Illinois. He was bom and gained 
experience until 21f years of age on a farm, vnth vjhich he renev;ed active connections in 1912. ' He 
graduated from Indiana University, taught in rural schools and was principal of a township high school, 
professor of horticulture in the West Virginia Agricultural College, and professor of agricultural education in 
Chicago University before taking his present position. Fortunately for country boys and girls, for the farms 
from which they come, and for the country in general, more and more of them are reaching out for the 
advantages offered by the high school. This improvement over former conditions has come about partly 
because of the 'new and increased appreciation of the worth of education, and partly because of the splendid 
advances made by the schools in preparing themselves to supply the needs of the country child. — Editor. 



THERE is no longer any question as to whether or not agriculture should 
be taught in the rural schools. Sentiment and public opinion demand it, 
and in many states the law requires it. There are, however, still a few farm- 
ers who object to the teaching of agriculture to their children; but most parents 
favor a study of the vocation which supplies-their means of living. The sub- 
ject is vital to the life of eveiy member of the farm family. Upon the soil, 
among the plants and animals, and in the open country they live and move 
and have their being. In its broadest sense and fullest possibilities, agricul- 
ture includes everything which enables us to teach in terms of the lives of the 
people and the needs of the community. 

Through the teaching of agriculture in the schools there is afforded an op- 
portunity to break away from the four walls and the bookish, impractical sys- 
tems and to learn in a natural way from the real things of nature and life. 
Even though the district-school teacher be a woman, and not especially 
trained in agriculture, if her heart is right and if she is willing to learn with the 
pupils, a beginning in agricultural instruction can be made. 

Agriculture in district schools. Before discussing the subject of agricultural 
education in high schools, it may be worth while to glance at what is being done 
in the elementary schools to prepare a foundation for the high-school course. 

Agriculture, which practically begins in the 
early grades as nature study, is introduced 
into the seventh and eighth grades, and is 
taught in the district schools throughout the 
country in various kinds of courses and 
through widely varying methods. The most 
common way and the one fitting most easily 
into the present system is the textbook meth- 
od. Each pupil has a book on general agri- 
culture; lessons are assigned and studied; and 
recitations are given as in the case of geog- 
raphy, physiology, or any other common 
branch of study. An occasional field trip, 
demonstration, or laboratory exercise may 
vary the class work in agriculture. As far as 
this work results in the teaching of correct 
scientific principles which may be applied in 
Fig. 239. The school shown in Fig. 238. one year later, practical vocational agriculture, it is well and 

A furnace has replaced the stove, the interior has been * a j j 

tastefully redecorated, and the desk equipment and ar- gOOd. A knowledge Of principles and good rangement hav« been 

greatly improved. " farm practices, even though the pupil may 
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have no opportunity to carry them out at the time, is 
a necessary part of good practical agriculture. Dean 
Davenport, of the College of Agriculture of the 
University of Illinois, takes the point of view that if 
the pupil is led to a genuine interest in agriculture 
and in the things and affairs of the farm, even 
though no practical vocational work is attempted, he 
lias made a good start in agriculture as a vocation 
and will make a better citizen, even if he should 
choose another life work. 

The home -project method. Another method, 
coming into successful use in many states, is known 
as the "home-project method." In Bulletin No. 385 
of the United States Department of Agriculture this 
method is described as follows: "The term 'home 
project' applied to instruction in elementary and 
secondary agriculture, includes each of the 
following requisites: (1) There must be a plan for 
work at home covering a season or a more or less 
extended period of time; (2) it must be a part of the 
instruction in agriculture of the school; (3) there 
must be a problem more or less new to the pupil; (4) 
the parents and pupil should agree with the teacher 
upon the plan; (5) some competent person must 
supervise the home work; (6) detailed records of 
time, method, cost, and income must be honestly 
kept; and (7) a written report, based on the record, 
must be submitted to the teacher. This report may be 
in the form of a booklet." 

Pupils of the school choose or are assigned to 
definite agricultural projects to be worked out at 
home, such as growing an acre of corn, caring for a 
vegetable garden, keeping a pen of poultry, or 
raising a litter of pigs. One or two projects are 
carried out each year by each pupil, and the school 
agricultural work may be based upon the home 
projects. By this method it is not necessary to have 
many formal class-room recitations. The teacher and 
parents direct, encourage, and instruct the boys and 
girls in their work, reading, and study along the 
lines of the project. The boys and girls carrying out 
the projects may organize into a club and become 
affiliated with the state boys' and girls' club 
movement. 

Elementary agriculture in the district schools is 
coming to have 2 main aims: (1) to teach the 
elementary facts of scientific agriculture and good 
farm practice, arousing in- 




Fig. 240. The basement of the same school after two years. In 
addition to the furnace, it boasts a water pressure tank (in 
background), a sanitary drinking fountain, a sink, running water, 
and an oil stove on which the children's hot lunches are prepared 
and lessons in cooking are given. 



terest in this great vocation; and (2), through home 
projects, to offer to the boys and girls an 
opportunity to do practical scientific farming on a 
small scale, thus contributing something to the 
production and conservation of the world's food 
supply as well as to their own educational 
development. 

When we know that the vast majority of country 
boys and girls never go beyond the seventh and 
eighth grades of the elementary school, it follows 
that whatever is to be done in the way of laying the 
foundations of agricultural knowledge in a 
systematic manner for the great body of pupils must 
be accomplished before the pupils leave the 
elementary schools. 

There are undoubtedly very difficult practical 
problems in teaching agriculture in the district 
schools. The teacher has a great deal to do. She 
must conduct many recitations each day. Additional 
subjects, therefore, may find little welcome. In spite 
of these difficulties, however, hundreds of teachers 
in elementary schools have blazed the way, 
pioneered through handicaps, and found, in the 
success accompanying their efforts, that they have 
vitalized their schools, benefitted their 
communities, enriched the lives of their pupils, and 
brought success and greater satisfaction into their 
own lives and work. 



Agriculture in the consolidated school. The subject matter and methods in elementary 
agriculture are pretty much the same in consolidated schools as in the district schools, 
except that more time is given to field, laboratory, and class-room work in the consolidated 
school than is possible in the rural school. Then, too, better prepared teachers handle the 
work. The home-project work also takes on more interest and admits of closer supervision 
and further development. The consolidated school, becoming a social center, may provide 
short agricultural courses and continuation schools for extension service to the people of 
the community. The greatest value, perhaps, of the consolidated school is that it becomes 
the basis upon which to build a good 4-year high school in which the vocational courses 
may be well organized and taught. 
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Agriculture in the high school. According to a report of a committee of the 
Association of American Agricultural Colleges, made in 1916, agriculture was then being 
taught in 4,660 high schools in the United States. This is about 40 per cent of all the high 
schools of the country. Over 90 per cent of these schools have introduced agriculture 
within 10 years; and the number is likely to increase rapidly, especially since the passage 
of the Smith-Hughes Bill, providing federal aid for the teaching of agriculture in the high 
schools of the United States. 

The American high school has rightly been called the people's college; because of the 
institutions offering higher education it is the nearest to the masses of the people. Nothing 
in the history of education is more phenomenal than the growth of the high school; and 
with this growth, especially in the case of the community high school, has come the 
introduction of vocational studies. This is well, since the ideal of universal education 
demands a school where opportunities may be offered to all the people to enter into the 
educational heritage of society at its best, and into the major vocations trained for 
success. 

Practical scientific agricultural education for the largest number of farm folks is 
more successfully obtained through the modem district or community high school than 
through the district elementary school or through the state college of agriculture. The 
district elementary school is nearer the farms, but the organization of the school and the 
preparation of the teacher will not permit work of much vocational value being done. 
The state college of agriculture is well equipped to give agricultural education, but not all 
farm folks can go to college. On the other hand, the high school, wherever established, is 
within reach of a very large percentage of farm boys and girls. When equipped and 
manned to give vocational work in agriculture, it is of real practical value. 



Courses of study. A common outline of courses of 
study in agriculture, as offered in high schools, is the 
following: First year, plant industry (first semester, 
farm crops and 
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Fig. 241. Plan of a campaign for the development of a rural 
school, showing scope and relationship of the various agencies 
which can affect and be affected by its work, both within its 
immediate circle, and throughout its community. ("Journal of 
Agriculture," Univ. of Cal.) 



soils; second semester, horticulture); second year, 
animal husbandry (both semesters); third year, the 
farm physical plant (both semesters); fourth year, 
special electives (one semester each): (1) 
improvement of plants and animals; (2) soil; (3) 
dairying; (4) poultry; (5) vegetable gardening; (6) 
farm accounting; (7) farm management. 

There are several good textbooks to assist pupils 
and teachers in their agricultural courses. Although 
high-school agriculture should break away from 
the book for the farm, orchard, barns, and gardens 
of the open country, it is necessary that a text be in 
the hands of the pupils to give definiteness to the 
course. The aim of agriculture in the high school 
should be to contribute to the liberal education of 
the student as well as to his vocational efficiency. 
In this aim is implied the belief that its realization 
will satisfy society's needs and aims quite as well 
as the individual's. All surveys of agricultural 
conditions show: 

"a) Soil fertility not generally conserved; (b) 
livestock production decreasing; (c) grain pro- 
duction not keeping pace with the increase in 
population; (d) purebred stock not generally 
owned; (e) market facilities not adequate; (f) farm 
machinery deteriorating; (g) orchards neglected; 
(h) forests devastated; (i) labor scarce and 
inadequate; (j) increase of tenancy; (k) insect 
control poor; (1) acre income low; 
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(m) groat waste; (n) poor organization and 
cooperation; (o) rural exodus. 

The principles and practices of scientific 
agriculture apply directly to the improvement 
of all of the above conditions. Agriculture in 
the high school should contribute very sub- 
stantially to the attainment of: (a) a greater 
degree of permanency in soil fertility; (b) in- 
crease of grain and livestock production; (c) 
better livestock and food plants; (d) greater 
control of insects and fungous diseases; (e) bet- 
ter roads; (f) rural organizations and coopera- 
tions; (g) conservation of forests 
use and care of machinery; (i) better market 
facilities; (j) the retention of a larger share 
of the surplus profits by the farmer; (k) bet- 
ter living conditions in every respect. 

There has been a great deal of discussion as 
to whether agriculture, along with other in- 
dustrial subjects, should be given in the high 
schools already existing, or whether special 
schools are needed for these subjects. Those 



advocating the former plan contend that it is 
wiser to join agricultural instruction with 

the work now being done, and to make it a 
part of the educational system already estab- 
lished. The advocates of the special agricul- 
tural high school believe that better courses 
than those usually offered in the regular high 
schools can be worked out for these special 
schools, courses containing all that is essen- 
tial in the old ones and, in addition, provid- 
ing for training along distinctly agricultural 
lines. 

; (h) better There are many examples to show that ag- 
ricultural education can be effectively given 
in the existing high schools. On the other 
hand, there are many special schools of agri- 
culture of a secondary nature that have suc- 
ceeded and served well. These schools, of 
whichever kind they may be, are already 
great channels through which the achieve- 
ments of society at its best are brought to 
the people of the open country. 



State and county agricultural high schools. In 1916, there were in the United States 85 
special state schools of agriculture of secondary grade for white persons. In about 20 cases, 
these secondary schools'were maintained by the state college, and had the advantage of 
the college grounds and instructors. County agricultural high schools seem to -be the most 
favored of the special type. Such schools were first established in Wisconsin in 1902. These 
schools are agricultural trade schools. They are designed for boys and girls who are 
unable to attend college courses, but who desire to obtain a practical training for the farm 
in their high-school course. The county is the taxable unit, and the school draws its 
support from both the county and the state. 

The congressional district schools of Alabama and Georgia represent another type of 
special schools giving agricultural education. Each school embraces from 2 to 9 counties, 
and is supported both by the district and by the state. These schools are designed to be 
vocational, and they emphasize the financial aspects of their instruction. The school farms 
belonging to them are run on a strictly business basis, unless reserved for demonstration 
purposes. 

Private schools £iwng'n«eeift»dary agriculture. In many church and private business 
and teChn^l^hoo agriculture are being offered. During the 

prese^«en^^^^^^veJ^^^8^blished several private schools in which secondary 
amato'araWom istiW^encj^^e^jk leading features. At Briar Cliff Manor, New York, 
a(w^ l 61ffier>$a^^^ for the training of city young men and women in 

^^Msh^d^Kivate schools established near other large cities and 
Fteutfoi^\ t 3Bbwl the demand for this type of education. The 
»ys7^eja^Ch'fca"go; the National Farm School, near Doylestown, 
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sch Agricultural School, Woodbine, New Jersey, the 
/d, Massachusetts, and the Wenona Agricultural 
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5 . \ ' : rsa ^p»<mmt^^rc Rotable examples of these types of schools. The 
/.^..^J^^^^HKeiftt^usually of a high class. Land and equipment are 
i^iS^B^^g^^t^faj^ms; and the students get first-hand, practical work in 
the besftfo& of^auHi ftper^tionxas we U as a thorough study of the principles of scientific 
agriculture. 

Normal schools. In many normal schools, courses in elementary agriculture are given to 

prospective teachers. State courses of study are requiring 
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more and more the teaching of nature study and agriculture in the elementary schools; 
and the normal schools owe it to the rural communities as well as to the cities to teach 
not only these subjects, but also the methods of teaching them in the elementary schools. 
Several normal schools maintain departments of agricultural education, and courses like 
the following are given to prospective teachers: Nature study, elementary agriculture, 
school gardens, soils and crops, farm animals, dairy industry, poultry husbandry, 
horticulture on the farm, the farm home, rural sociology, and the rural school. 

Upon the high schools and the county and state normal schools we must depend for 
the training of elementary teachers; and upon these teachers, probably more than upon 
any other class, will depend the attitude of the country boy and girl toward agriculture. 

HIGHER EDUCATION IN AGRICULTURE 

By Mrs. Helen Johnson Keyes and Professor A. W. Nolan. The college course in agriculture is no longer 
regarded as merely a preparatory step toward a lifetime of laboratory research and scientific teaching; 
practical farmers are finding it an invaluable aid to greater efficiency and profit making, not only because of 
its educational effects, but also because of its broadening tendencies and opportunities. Consequently they 
are sending their sons and daughters for two-, four-, and even six-year periods, and in many cases are 
attending, themselves, the short urinter courses in which the essence of the principles of different branches of 
farming is offered to those who can spare only a short time from their home activities. The results are 
everyvjhere to be seen, justifying in every way the claims and expectations of the pioneers who blazed the 
educational trail through a hostile wilderness of doubt, ignorance, and shortsightedness. It is especially 
significant that, although each of the states now has its agricultural college, there are also a good many 
institutions of collegiate grade which, realizing its importance, have of their own accord added agriculture to 
their program of major subjects. — Editor. 



TAND-GRANT colleges and experiment stations. Agricultural education in 
/ the United States had its real beginning in 1862, when President Lincoln 

approved the Morrill Act providing for the establishment of land-grant col- 
leges. The act was vague. It provided for the support of at least one college 
in each state where branches of learning relating to agriculture and the me- 
chanical arts should be taught, in addition to the usual studies and military 
tactics. For this purpose 30,000 acres were given to each state for each mem- 
ber it sent to Congress. 

By the Hatch Act of 1887, $15,000 was given annually to each state for 

agricultural experiment stations and 
research; and in 1888 the Office of Ex- 
periment Stations was established in 
Washington as a bureau within the 
Bureau of Agriculture (created in 1862) 
as a clearing house for the state experi- 
ment stations. This act brought into 
being 26 new experiment stations, 
making a total of 46. 

The second Morrill Act, approved 
by President Harrison in 1890, pro- 
vided an endowment for each state of 
$15,000 the first year, to be increased 
$1,000 each year till the annual sum 
of $25,000 for each state was reached. 
c T T^ t , tu t ~Z ' i a These funds may be applied "only to 

Fig. 242. These hogs are litter mates. That on the left was , . . J . rr \ 

raised by a practical fanner; that on the right by his son, a instruction in agHCUlture, the mechan- 

SpHedml^c'tfoncando. 5 suggests what enth — and rigMy ical arts, the English language, and the 
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various branches of mathematical, physical, natural, and economic sciences, with special 
reference to their application in the industries of life." 

The Adains Act of 1906 provided for the further encouragement of agriculture by 
granting to each state experiment station $5,000 the first year, with an increase of $2,000 
annually up to $30,000. When these bequests are complete, the United States will be 
devoting $1,500,000 annually for experiment- station work. As the individual states are 
already giving more than this, some idea may be formed of the importance to the nation of 
an efficient agriculture and a high type of farm citizenship. 

The intention of Morrill in providing for the land-grant colleges was not so purely 
agricultural as would be indicated by their later development. His idea was not chiefly to 
encourage agriculture, but to supply opportunities for a practical education which 
classical colleges do not give. He himself states that the name "agricultural colleges" 
originated with an index clerk, who found that heading a convenient one for his records of 
the institutions in question. Ezra Cornell's definition is contained in the expression of his 
desire to "found an institution where any person can find instruction in any study." 



Purpose of the land-grant colleges. In the Morrill 
Bill of 1862, the purposes of the land- grant 
colleges were expressed in broad terms as follows: " 
To the endowment, support, and maintenance of at 
least one college, where the leading object shall be, 
without excluding other scientific and classical 
studies, and including military tactics, to teach such 
branches of learning as are related to agriculture and 
the mechanic arts in such manner as the legislatures 
of the states may respectively prescribe, in order to 
promote the liberal and practical education of the 
industrial classes in the several pursuits and 
professions in life." The ultimate purpose of the 
land-grant colleges was not to uphold scholarship, 
but to create skilled industrial workers out of the 
material at hand. When the colleges opened, 
industrial education had not filtered through into the 
secondary and primary schools. The high schools 
were very little used by the farming or industrial 
classes; indeed, the majority of country boys and 
girls left school altogether at the fifth or sixth grade. 
It was from this material that the land-grant colleges 
recruited their students. Had they held to high en- 
trance examinations or high-school certificates, they 
would have perished for lack of pupils. Now that 
practical sciences have become a part of the 
curriculum of most rural and secondary schools, 
these schools hold and graduate the type of boys 
and girls who later enter the agricultural colleges; 
and this changed condition is making it possible for 
many, of the colleges to demand high-school 
certificates as an entrance requirement. 

The charge has been made that agricultural 
colleges tend to educate boys away from the farms, 
instead of returning more efficient workers to the 
home acres. It must be remembered, however, that 
these college graduates, although they have not 
always returned in large numbers to till the ground, 
have re 



turned to the farm as educators, agents, and 
organizers of rural life. When they have performed 
their good work as leaders, they may, perhaps, have 
made the farm a place to which other graduates will 
be glad to go back as- practical-farmers. 

Altogether, the agricultural colleges have had a 
task to perform different from that which has 
confronted any other educational institution. They 
have had to create a suitable type of man and 
woman for the work they offered. This they have 
done through their graduates. They have had to 
think out a body of scientific knowledge from the 
loose medley of facts and practices which charac- 
terized farming before their labors began. They 
have also had to overcome the distrust of farmers 
and, sometimes, the scorn of educators. 

Courses of study. The curriculum is tending to 
divide itself sharply into 3 courses. One of these is 
a 4-year collegiate course with a good standard of 
general scholarship. There are, also, courses of 
from 3 months to 2 years for boys whose homes 
cannot spare them longer, and for which the 
preparatory work has not necessarily included high 
school. These short terms are needed also by gradu- 
ates of agricultural high schools, to whom they give 
a valuable opportunity for association with 
agricultural experts and for the use of laboratories 
and all the equipment for research. The farmer 
himself, who can leave his fields only during brief 
periods, finds such courses highly profitable. Into 
them is packed much information which can be 
applied day by day in the work at home. Many 
colleges are now dividing the school year into quar- 
ters, and this plan is proving of great benefit to 
boys who are needed on the farms during the busy 
seasons. 

At the top of the college there is a demand for a 
school for graduate students. The work 



282 




Fig. 243. A "Better Stock " agricultural extension train. Every 
year sees increased development of the idea of taking education 
out to those who are unable to go to schools and colleges in 
search of it. 



of these men of superior training should give birth 
to many new ideas and movements in agricultural 
life. 

Work of the agricultural colleges. Agriculture is 
destined to play a large part in the future of general 
education. In such movements for agricultural 
education, the agricultural colleges obviously 
ought to exercise wise and influential leadership. 

The purposes of the agricultural college are: «(1) 
to give technical training in scientific agriculture 
and general liberal education to students in 
attendance; (2) to investigate unsolved problems; 
and (3) to extend the services of the college to the 
people of the state outside the college. A recent 
bulletin issued by the University of Illinois states: 
"The Agricultural College and Experiment Station 
were established for the advancement of farming 
and housekeeping and the improvement of living 
conditions in the open country." 

An agricultural college, supported in part by 
Federal appropriation and in part by the state, has 
now been organized in every state in the United 
States. Some of these, as Purdue University, 
Indiana, are separate agricultural colleges, and 
others are organized as colleges in the state 
university, as those of Illinois and Wisconsin. 

All of these colleges have had a hard fight for 
existence and recognition. They have had to train 
their own professors, to create a body of 
knowledge and give it pedagogic form, to break 
down the distrust of the practical farmer, and to 
secure the sympathy of sometimes hostile 
educators. In spite of these difficulties, they have 
become established on a firm foundation and have 
justified their creation. 

The colleges of agriculture have made large 
contributions to the farming industry and to farm 
life, and have thus benefited all the citizens of the 
state. Agricultural colleges are nearly always 
managed, and the funds, both Federal and state, 
spent, by boards of trustees appointed or elected 
wholly by the state. The unit of organization and 
work is usually .the department. The college 
president, or dean, is the chief officer of power and 
control; and at the head of each department is a 
strong 



man as chief, under whom are groups of specialists 
and their assistants. 

The financial needs of the agricultural colleges 
are met by direct special legislative appropriations 
in the state and by such fixed annual Federal 
incomes as those provided by the Morrill, Hatch, 
and Adams funds. The states often provide a 
continuing tax, usually called a "mill tax," 
providing a fixed financial policy. The growth and 
needs of the colleges, however, are likely to 
develop faster than the funds which such taxes 
provide. The Federal funds for both college and 
station work in the leading agricultural states vary 
from $100,000 to about $400,000. The states have 
added to these funds, in some instances, sums 
reaching nearly $1,000,000. 

Methods of teaching. The most important forms 
of instruction given in agricultural colleges are: (1) 
graduate teaching for advanced students who have 
finished a 4-year course, and who desire further 
specialization leading to the master's degree in 1 
year, and the doctor's degree in 3 years; (2) the 
regular 4-year course, requiring graduation from 
an accredited high school for entrance, and leading 
to the bachelor's degree; (3) the short course, 
varying from 2 weeks to 2 years, giving special 
practical instruction to mature men, who either are 
already farming or will soon enter the business; 
and (4) the extension-teaching service consisting 
of movable schools, institutes, correspondence 
courses, lecture courses, etc., designed for those 
who do not attend the college, but who desire 
some of the instruction and other assistance which 
the college can give. 

The major subjects of instruction in the 
agricultural colleges relating directly to vocational 
agriculture are soils, farm crops, farm mechanics, 
farm management, animal husbandry, dairy 
husbandry, horticulture, landscape gardening, 
floriculture, household science, agricultural 
extension and education. Non-agricultural 
subjects, such as English, foreign languages, 
history, mathematics, the pure sciences, 
economics, education, music, physical training, 
etc., usually make up a small fraction over one 
half of the college course. Three principal methods 
are followed in modern college and high-school 
teaching. These are: (1) the use of textbooks with 
classroom recitation; (2) the lecture, with occa- 
sional oral quizzes and written tests; and (3) 
laboratory and field work of various Irinds. 

As the colleges are now organized, there is little 
opportunity for the student to get any large amount 
of first-hand practical work in farm operations. He 
has the opportunity,, however, to see and learn the 
best methods of farming as carried out on the 
college farms. The encampment method, through 
the summer months, whereby students under 
instruction get practical experience in forest, field, 
or orchard, or on livestock farms, is a promising 
improvement in instructional methods in ag- 
ricultural colleges. 



MODERN EDUCATION FOR THE FARM BOY AND GIRL 283 



What the colleges and stations have done. The value of the work of the 
American agricultural colleges can scarcely be overestimated. Hundreds of thousands of 
young men and women have gone out from them and become leaders in the campaign for 
the conservation of., the agricultural and human resources of the country. They have 
established modern homes, farmed the land scientifically, and raised the standards of life 
in rural communities. While living in the country, and laboring with their own hands, 
these young men and women have gathered about themselves the best things of 
civilization. 

The colleges and experiment stations have also brought before the public, and shown 
the applicable values of many new discoveries such as soil surveys with definite 
recommendations for soil improvement, improved breeds and strains of animals and 
plants, control of insect pests and fungous diseases, best methods in the nutrition of plants 
and animals, principles of economic farm management, and better methods of marketing. 
Patient, capable, hard-work- ing, scientific-research men are constantly at work in these 
institutions, not in the spirit of meddling with the farmer's business or showing him how 
to farm, but aiming to discover new facts and practical principles which the farmer may, 
if he so desires, use in his business for its improvement. Through its extension service the 
college of agriculture has broken from traditional academic subject matters and methods, 
and gone out from the classrooms, laboratories, and plots to give and to receive the 
benefits of the successful achievements of scientific agriculture. Agricultural extension 
service, on the one hand, has quickened the agricultural college and increased its financial 
support and student attendance; and, on the other hand, it has brought the benefits of 
scientific agriculture to the farms of the people in every community of the country. 

EXTENSION TEACHING IN AGRICULTURE 

By Mrs. H. J. Keyes and Professor A: W. Nolan. The isolation of the farmer and his family was for a long time 
the greatest obstacle in the path of his getting or giving his children an adequate education. The combination 
of time, effort, and expense required to attend anything more than the district school, put learning out of the 
reach of all but a few who were unusually favored. Then, at last, came the idea of taking education out into the 
country to those unable to get to its soiirces. It took root, it grew — slowly, perhaps, but steadily — and under the 
guidance of tireless, farsighted, enthusiastic extension workers, it spread, developed, diversified and finally 
became one of the most far-reaching and effective of all educational movements. In some form or phase it is 
already familiar to most farmers throughout the country; but in its entirety as discussed here, it may give a 
good many of them new food for thought, and a better idea of what has been and is being done to make farming 
the btisiness and, life it should be. — Editor. 




XTENSION work in agriculture 
has been defined as "that phase 



of instruction which is carried on 
among people who are not resident 
students at an educational institu- 
tion." It aims to make the truths 
already discovered available to those 
farmers who are actually in the field. 
Furthermore, it has to do not only 
with improved methods of agricultural 
production, but with the general wel- 
fare of the rural population. 

Scope of extension work. The scope of ex- 
tension work may he briefly set forth in the 
following outline, adopted by the Committee 




Fig. 24-1. Proprietorship and competition are two o£ the main 
reasons for the splfendid success of the club work idea. This 
shows a member of a cow club, and the cow that is hers to care for 
or neglect, to succeed or to fail with. 
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Fic. 245. Members of a garden and canning club making up 
and packing an exhibit for a local fair. In times of food 
shortage, more gardens mean less hardship and better health, as 
well as more capable farm boys and girls. 

on Extension Work of American Agricultural 
Colleges and Experiment Stations: 

A. Definite systematic instruction, or formal 

teaching. 

l.The lecture course, given under the aus 
pices of various clubs and organizations, 
one night a week for several weeks. 

2. The reading course, drawn up by col 
lege and state department of education. 

3. The correspondence course, subjects 
prescribed and questions set by the 
college. Answers are sent to the college 
and returned, to the student when 
corrected. 

4. The movable school, lasting from a 

week to a month. Instructors are sent 
from the college; regular lectures and 
class demonstrations are given as in any 
school; but the school is itinerant in 
character. 

5. Permanent demonstration plots or 
farms. The value of certain methods of 
soil treatment and the cultivation of 
varieties of crops are demonstrated right 
at the door of the farmer. 

6. Club work of various kinds, such as 
boys' and girls' corn clubs, canning clubs, 
poultry clubs, and the like. 

B. Teaching that is more or less informal, ad 

visory, or suggestive. 

1. Conventions. 

"a)Farmers' institutes. These are con- 
ducted by the college in many states. 
Where they are not conducted by the 
college, they generally look to the 
college for assistance. 



'b)Conferences on special topics, such 

as dairying, poultry raising, fruit 
growing, and the like, 
"c) Short courses for agricultural in 

struction. 
2. Itinerant lectures. 

"a)Miscellaneous lectures on call and 

under many auspices. 
'b)Traveling advisers or field agents. 
"c)The permanently located expert or 

adviser for a county or other pre- 
scribed district. 
3. Literature. 

"a)Publications: monographs, leaflets, 

circulars, bulletins, etc. 

'^Correspondence. 
"c)Traveling libraries. 
4. Object lessons. 

'a)Field and platform demonstrations, 

such as spraying demonstrations, 

etc. 

'b)Educational exhibits at fairs, stock 

judging, corn testing, and the like. 

"c)Excursions to the college, to study 

experiments or to see demonstra- 
tions. 

"d) Special trains, railroad cars, or 

trucks carrying agricultural material 
for educational purposes. 
C. Coordination and cooperation. 

1 .Holding "Conference on Rural Prog 
ress," to bring together all the people 
interested in rural life for the discussion of 
the larger problems of rural betterment. 
2. Cooperation with other agencies and 

activities, such as chambers of commerce, 
boards of trade, manufacturers' 
associations, labor organizations, and the 
like. 

All these are, or should be, educational en- 
terprises designed to reach and benefit every man, 
woman, and child in every farm community. With 
the expansion of agricultural education in the high 
schools, many of these extension activities will be 
found feasible there. Agricultural instructors in the 
high schools are becoming vide awake to their op- 
portunities for cooperating with the colleges in 
bringing to their community the combined services 
of the high school and the college. At this time, 
though, we are most directly concerned with the 
development of the work through the United States 
Department of Agriculture and the state 
agricultural colleges. 



The Smith-Lever Extension Act. The Smith-Lever Extension Act (1914) provides for 
a permanent nation-wide system of agricultural extension work to be carried on by the 
state agricultural colleges in cooperation with the United States Department of 
Agriculture. This extension work .includes practical instruction and demonstration in 
agriculture and home- economics and the imparting of information through field 
demonstrations, publications, and other means, as mutually agreed upon by the secretary 
of agriculture and the state agricultural colleges. 
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Under this act, one agricultural college in each state is selected, with the 
understanding that this college must maintain a division exclusively devoted to extension 
work in agriculture and home economics. This department is in charge of a director 
selected by the college, with the approval of the United States Department of Agriculture. 
The director must submit detailed projects covering each line of extension work, and these 
must be approved by the Department before the work is undertaken. Under this director, 
generally there are men in charge of various lines of work. In all states, one state leader 
has charge of county-agent work and boys' and girls' club work, the agents in charge of 
club work being subordinate to him; in each of the thirty-three northern and western 
states, there is a separate state leader for the club work. 

Funds available. The Smith-Lever Agricultural Extension Act provided that each state 
should receive $10,000 annually for cooperative extension work in agriculture and home 
economics, making a total of $480,000 per annum, beginning with the A fiscal year 1914-15. 
For the fiscal year 1915-16 it provided for $600,000 additional to be distributed among the 
several states in the proportion that the rural population of each state bore to the total 
population of all the states, as determined by the last census. This amount is to be 
increased by $500,000 each year until the fiscal year 1922-23, when the total amount 
reaches $4,580,000. This additional appropriation does not become available to a state 
until an equal amount has been appropriated by the legislature of that state or has been 
provided by state, county, college, local, or individual contributions from within the state. 
The aggregate sums thus required to be provided by the states for the fiscal year 1922-23, 
and annually thereafter, will be $4,100,000. 

The funds are to be used only for the instruction of persons not resident in or 
attending any of the designated colleges. None of it may be used for the purchase or repair 
of buildings or the rental of land; nor may more than 5 per cent be applied to the printing 
or distribution of printed matter. Its agent is the teacher, and its classroom and laboratory 
the farm. 

In addition to the money directly appropriated to offset Federal Smith- Lever funds 
and available under the provisions of the Smith-Lever Act, considerable sums have been 
contributed from various sources within the states. The total amount in 1916-17 was 
$6,103,000, derived from the following sources: $943,000 from the farmers' cooperative 
demonstration funds, $120,- 000 from other bureaus and offices of the department, 
$1,580,000 from Federal Smith-Lever funds, and $1,100,000 from state Smith-Lever 
funds. Approximately, $600,000 was appropriated by the state legislatures in addition to 
the money put up as an offset, $1,250,000 from county funds, $140,000 from college funds, 
and $370,000 from other miscellaneous sources. 

How the money is spent. The allotment of funds from all sources for cooperative 
agricultural extension work for the year ending June 30, 1917, by projects, was as follows: 
Administration, $445,720; publications, $137,187; county agents, $3,102,893; home 
economics, $756,050; extension schools and boys' and girls' club work, $565,309; animal 
husbandry, $126,815; poultry, $44,684; dairying, $173,871; animal diseases, $23,345; 
agronomy, $125,380; horticulture, $82,490; botany and plant pathology, $35,139; ento- 
mology, apiculture, and ornithology, $13,485; forestry, $3,700; agricultural engineering, 
$52,281; farm management, $97,155; rural_ organization, $34,082; marketing, $35,356; 
exhibits and fairs, $7,775; farmers' institutes, $72,420; correspondence courses, $38,713; 
agriculture in schools, $1-5,256; miscellaneous, $113,429; total, $6,102,765. 




Fig. 246. Competition among schools at fairs and expositions 
develops healthful rivalry and local pride and puts a premium on 
teamwork and cooperation among the pupils of each competing 
institution. 



County agents. It will be seen that by far the 
largest amount in the foregoing expenditures went 
for county-agent work. The county agent is the 
joint representative of the local community, the 
state (through its agricultural college), and the 
nation (through its department of agriculture). The 
county- agent work really grew out of the farm 
demonstrations conducted under the direction of 
agents covering a large territory. About the year 
1906, many counties began to contribute to the 
salary of the agents of the department; and in this 
way the work became more intensive, being in 
many cases confined to a single county. Prior to 
the year 1912, almost all of the extension work in 
this territory was carried on in the southern states. 
However, a few states farther north had joined in 
the movement. 

The great practical value of farmers' coop- 
erative demonstration work, as conducted in the 
South, was shown after 1902, when the Mexican 
boll weevil appeared in central Texas and 
destroyed extensive crop areas. The Bureau of 
Plant Industry tried to convince the cotton growers 
that they could grow cotton despite the boll weevil, 
but most of them were not interested in anything 
except the destruction of the pest. Dr. Seaman A. 
Knapp, a representative of the United States 
Department of Agriculture, who was engaged in 
demonstration work in the South, then arranged 
with a successful farmer in each county to 
demonstrate the possibility of growing cotton 
according to the instructions of the Bureau of Plant 
Industry without exterminating the boll weevil. 
These farmers were called "demonstrators." Other 
farmers, known as "cooperators," were supplied 
with literature on the subject, were free to call 
upon the . agent, and, in some cases, were 
occasionally visited by him, but not as frequently 
as were the demonstrators. The diversification of 
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crops was also encouraged. The result upon the 
agricultural life of the South wa3 most helpful. 
Louisiana, Texas, and Arkansas — the boll-weevil 
states — were not only able to grow cotton, but 
they engaged in a more diversified agriculture, 
including the growing of profitable crops of com 
and vegetables and the raising of chickens, hogs, 
and cattle. 

County agents are employed cooperatively by 
the county, the state agricultural college, and the 
United States Department of Agriculture, assisted 
in some cases by other cooperating parties. Details 
as to employment, in so far as the state is 
concerned, are not the same in all states. In Illinois, 
for instance, the farmers of any county may 
organize a farm bureau with a membership of 300 
or more, each member paying a fee of from $5 to 
$10. They then employ a county agent, the 
government supplementing the fund, usually to the 
extent of $1,200. In Missouri, the county, the state, 
and the Federal Government each contributes one 
third toward the employment of a county agent. 
However, in one county in Missouri, 150 farmers 
clubbed together, in 1917, for the employment of a 
farm agent, whose salary of $5,600 per year they 
pay without county, state, or national aid. In the 
whole of the United States, nearly 1,300 male 
county agents are employed, and there are nearly 
500 counties having women agents. 

What file county agent does. One of the duties 
of the county agent is to bring to the farmers of his 
county on their own farms the results of scientific 
investigations in agriculture and the experience of 
successful farmers, and,through demonstrations, 
toinducetheloeal farmers to put these into practice. 
In his organization work, he assists in reorganizing 
and redirecting the agriculture of the community, 
and aids all economic and social forces working for 
the improvement of agriculture and of country life. 
He gives instruction not only in those subjects 
which are generally recognized under the head of 
improved agricultural practices, but also in farm 
management, marketing, and the purchasing of 
supplies. In all this work he conducts a large 
number of demonstrations and gives out much 
valuable information. He works, as far as possible, 
with existing organizations, such as granges, 
farmers' unions, alliances, organized farmers' 
institutes, and community clubs; but he may also 
aid in forming new organizations especially suited 
to support his work. 

In the South, great emphasis is laid upon 
community organizations of farmers. These are 
increasing rapidly, and involve work both among 
men and among women. The tendency and general 
policy- of the work in most of the states in that 
territory is gradually to form central county 
organizations composed of representatives of the 
community organizations, to deal, in cooperation 
with the 
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county agents, with such problems as are county- 
wide in their nature. 

In some of the northern and western states, 
county organizations, called "farm bureaus," have 
been developed to support the county agents in their 
work. The farm bureau may include in its 
membership any person who is interested in better 
farming. Its officers are generally selected annually. 
It has an executive committee, which has the 
responsibility of arranging for the selection and 
financing of the county agent; and its committees, 
both central and local, assist the county agent in 
carrying out the county program of work. 

Boys' and Girls' Extension Work 

(By 0. H. Benson, of the U. S. Department of 
Agriculture, who has charge of the work in the thirty- 
three northern and western states.) 

Farming and home making constitute the two 
greatest factors back of America's industrial and 
business efficiency. Upon these two prime and 
important interests the U. S. Department of 
Agriculture, cooperating with the state colleges of 
agriculture, has established a type of popular 
education truly American in its ideals, as well as in 
methods of procedure. This promises much for a 
more efficient and contented rural people, and as a 
type of education contemplates the connecting of 
the work of schools, colleges, and universities with 
the everyday activities of farm and home. 

The making of a real democracy requires more 
than the educating of the people who attend schools 
and universities. Through extension schools and by 
means of itinerant teachers information from 
classroom, laboratory, and experiment station, as 
well as from books, must be carried to others. This 
is accomplished by means of personal visits, field 
meetings, demonstrations, printed follow-up 
instructions, and by other methods which will give 
to every home the correct interpretation of useful 
knowledge and help average citizens everywhere to 
make of it common practice. 

History of the movement. Boys' and Girls' 
Extension Work was first known in the Central 
States in connection with county and state industrial 
fairs. Some of the county superintendents of schools 
of Iowa, Illinois, Missouri, Indiana, and Ohio as 
early as 1896 conducted boys' and girls' contests 
and exhibits in the production and showing of farm 
animals and products. These activities were later 
developed into the garden and corn- growing 
contests. These early activities and the efforts by 
volunteer leaders met with considerable 
discouragement. Due to a lack of trained leadership 
and to failure of a full appreciation by the public as 
to the real purpose of the work, projects of this type 
were encouraged spasmodically and only as a 
temporary enterprise for the purpose of interesting 
the children in the less permanent phases of farm 
and home life. 
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The Federal Department of Agriculture took up 
the project as a definite means for the improvement 
of southern agriculture in 1908. Its first efforts 
were devoted to activities in a very limited 
territory. In the year 1912 the movement was 
projected into the North and West. Later, by the 
enactment into law of the Smith-Lever Bill the 
work was quickly and effectually spread throughout 
the Union. As a result, national, state, district, and 
county club leaders and extension specialists, 
together with county agricultural agents and home 
demonstrators, are in evidence everywhere and are 
well organized, definitely working out a program 
for the improvememt of American agriculture and 
home life. A great deal of Federal and state money 
is being spent each year for the improvement of the 
farms and homes through our boys and girls. In the 
year 1916, it cost 79 cents per capita for the year to 
supervise, direct, and handle this type of work in 
the 33 northern and western states, and this 
includes the total investment of local, state, and 
Federal funds. 

For this investment, the boys and girls produced 
food products valued at $20.96 per capita, thus 
showing a profit on the investment of $20.17 for 
each club member. This economical value is, of 
course, by far the lowest measure we can give to a 
constructive educational project. In the year 1917, 
it cost 63 cents per capita to do the work; as a result 
the boys and girls produced a per capita food sup- 
ply of $22.70, and by so doing created for 
themselves and the nation a fundamental basis for 
war time thrift. 

Types of work undertaken. The most important 
work undertaken in every state in the Union is 
known as the Boys' and Girls' Club Work. This 
simply means that every club member who signs up 
for any given farm or home project for a year, or 
given period, agrees to participate in all the 
activities of the club group under the direction of a 
club leader. This he or she must do in addition to 
the regular work of his or her project, such as the 
growing of a garden, raising of farm crops, feeding 




Fig. 247. It is the little efficiency details that count in 
economical canning. Club work enables children to learn these 
methods and facts — by using them in actual cases. 
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of farm animals, or in the carrying on of a definite 
program of canning, cooking, bread baking, 
garment making, or home management. 

The club program outlines the work of a project 
for the club group covering a season, a year, or 
even a series of four years, and including a crop- 
rotation plan. Club members keep their own 
records of crops, receipts, and observations, follow 
carefully all instructions and directions, attend 
field'meetings, demonstrations, club festivals, and 
contests. As a result of their own or collective 
achievements they are often honored at banquets, 
achieve- ment-day programs, and by invitations to 
go on educational trips to state capitals and to 
Washington, D. C, where they become guests of 
the first citizens of the state or U. S. government. 

In connection with the local, state, and county 
club work, leaders often conduct special programs 
for the purpose of follow-up work and 
reinforcement, such as boys' and girls' institutes, 
midsummer camps, boys' and girls' club fairs and 
festivals, boys' and girls' short courses, and 
movable, schools. 

In addition to this, most of the meetings held for 
adults, such as farmers' institutes, agricultural 
meetings, and other similar occasions, have 
provided for a Junior Department, having a special 
committee in charge of the boys' and girls' section. 
Through this committee and the adult leader the 
direction of the work is made more effective. 
Practically all of the local, county, district and state 
leaders have arrangements at state fairs for junior 
exhibit divisions. Not only has this made the boys' 
and girls' work popular and more definitely 
appreciated by the general public, but it has proved 
a pleasing addition to the fairs and increased their 
attendance and educational value. Through these 
exhibits thousands of boys and girls in every state 
have learned what is meant by a pure strain of 
seed, purebred stock, egg-laying strains of poultry, 
and market standards and quality of food products; 
and thus there has been worked out for the soil and 
the barn 



yards higher standards for grain, crops, and 
livestock. So the boys and girls have come back 
the next year to demonstrate that they, too, know 
how to produce high-grade products and animals. 

Club work an American type of education. 
Boys' and girls' club work is an organized system 
of extension teaching for young people in 
agriculture and home economics, and is usually 
conducted by means of group meetings, home 
work in agriculture, home economics and related 
enterprises. In connection with this work practical 
demonstrations are conducted, first by leaders, 
then by club members, for the purpose of 
illustrating the good practices for the farm and the 
home. Club work contemplates the organization of 
young people into groups, in order that the mem- 
bers may reinforce one another and that leaders 
may more effectively deal with the members in 
their home projects. In addition to following the 
instructions for the carrying out of the project on 
the farm or in the home, members also agree to 
follow the instructions with reference to their club 
programs. This type of education has been truly 
called the "made-in-America education" and is one 
of the most efficient agencies for the interpretation 
of the theory of classroom, textbook, and 
laboratory in the terms of actual practice on the 
farm and in the home. As an agency for the 
bringing about of a closer relation between the 
school and home it has no superior. It is 
responsible for the giving of proper guidance to 
teachers and leaders in the best methods of 
approaching the home and of getting into the life 
of the child by means of personal visits to the back 
yard and to the kitchen. It represents a back-yard 
and back-door entry to the home rather than the 
front-door and parlor entry. When educators have 
thus learned how to approach the home through the 
avenue of practical projects it becomes natural for 
them to give motive to the interests and studies of 
the child at school, and to seek the whole-hearted 
cooperation of parents and friends at home. 



The Corn that Won the Championship 

This is the corn that won the championship. 

This is the boy that raised the corn that won the championship. 

This is the neighbor all forlorn, who, whenever he waked in the early morn, could hear 
the rustling of the corn, agrowing away, getting taller each day, on the opposite farm across 
the way, where lived the boy that raised the com that won the championship. 

This' is the way the boy replies — "To raise such com, just fertilize — and plant good 
seed and tend it well," in fact that's all there is to tell, to the man that wanted to know, how 
the boy could make such large yields grow, — thrice as much as the neighbor all forlorn, 
who, whenever he waked in the early morn, could hear the rustling of the corn, agrowing 
away, getting taller each day, on the opposite farm, across the way, where lived the boy that 
raised the corn that won the championship. — Mel Ryder 
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Home economics. The importance of providing 
special extension work for the women and girls on 
the farm has been recognized. The result is the 
employment of women county agents or home- 
demonstration agents. The woman agent organizes 
clubs of women, gives them instruction, conducts 
demonstrations, and superintends the putting of the 
lessons into practice in the homes. Among the 
problems now being taken up are children's welfare, 
the selection, preservation, and preparation of food, 
the canning of fruit and vegetables on the farm, the 
selection and protection of water supply, sewage 
disposal, house ventilation, household equipment 
and management, the use of labor-saving devices 
and machinery, and the control of insects and other 
pests. 

Work of specialists. Both the state agricultural 
college and the United States Department of 
Agriculture employ specialists in agriculture and 
home economics. These workers aid the county 
leaders, and also give instruction to farmers in 
counties where there are no agents. The principal 
lines of extension work of this character conducted 
in the Department of Agriculture, through the Bu- 
reau of Animal Industry, are hog-cholera work, pig 
and poultry clubs, dairying, and animal husbandry. 

In hog-cholera work, veterinary field agents have 
been appointed to cooperate with county leaders and 
to demonstrate to them and to local veterinarians 
and farmers the prevention of loss from hog cholera 
and of the spread of the disease from herd to herd 
by the use of the serum treatment and by proper 
quarantine and sanitation of premises. 

In dairy extension work, specialists are appointed 
to conduct work in the various states, through 
county leaders and otherwise, by organizing cow- 
testing and bull associations, teaching the keeping 
of herd records, planning the construction of silos 
and the remodeling of dairy barns, milkhouses, and 
other dairy buildings, establishing feeding demon - 
strations,and instructing in the management of herds 
and in the solving of other special dairy- farm 
problems. 

In soils, forestry, plant pathology, marketing, and 
rural organization, also, specialists are employed to 
carry on extension work. 

Extension schools and farmers' institutes. 
Courses of instruction, accompanied by dem- 
onstrations, illustrated lectures, and exhibits, 
organized and conducted by specialists attached to 
the agricultural colleges, are given in different 
localities. These courses usually extend over 5 or 6 
days. 

The late Joe Wing once said that the first 
farmers' institute was held when two farmers, 
working in adjoining fields, leaned over the fence 
and talked to each other. Certain it is that the 
farmers' institute represents one of the oldest and 
best known forms of extension work. As has been 
well said, "Mod 




FlG. 248. A small hand sealer for No. 2 cans suitablt 
for both home use and the needs of a small canning club 

ern extension service of the agricultural colleges 
had for its mother the university extension idea and 
for its father the farmers' institute." Farmers' 
institutes, as we now know them, had their 
beginning informally some 50 years ago, when 
farmers all over the country, aware that the soil was 
becoming less productive, gathered together to 
discuss ways and means of improving farm 
methods. As the state experiment stations 
developed, and won the confidence of practical 
men, the research workers from the colleges were 
asked to meet with the farmers. 

In 1 896, there was formed what is known as the 
American Association of Farmers' Institute 
Workers, as an expression of the belief that "the 
farmers' institutes of each state and province (of 
Canada) should be guided by some central authority 
which recognizes the agricultural college and 
experiment station as the leaders of our system of 
agricultural education, and the farmers' institutes as 
a strong, active, and effective ally." 

Farmers' institute specialist. The usefulness of 
the institutes, supported by state appropriations, 
and often conducted by state boards of agriculture, 
became so evident that Congress, in 1903_, 
provided for a farmers' institute specialist in the 
Office of Experiment Stations. His duties were to 
investigate and assist institute work and to make 
known in a practical way what was being done by 
the Department of Agriculture. John Hamilton, then 
secretary of agriculture for Pennsylvania, was 
appointed to the office. In Bulletin 241 (1911) of 
the Office of Experiment Stations Mr. Hamilton 
said: "An examination of the institute laws of the 
several states reveals the fact that, while they differ 
in their form and requirements, as well as in the 
authority they confer and the amount of money they 
appropriate, yet they are one in purpose to aid 
farming people by affording them opportunity to 
secure the latest and most reliable information 
relating to agriculture and to receive definite 
information through a living teacher." The 
Chautauqua system. The Chautauqua 
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which reached about 5,000,- 

Opeople. While most Chautauqua gatherings are 
held in villages and towns, so great has become the 
importance of agriculture that it is customary to 
devote a day to subjects that are, first of all, of 
interest to farmer folk. Where this is not done, the 
program for the week-(Chautauqua assemblies 
average about this period) almost always includes 
at least one address on agriculture. In this work, 
the great difficulty has been to get speakers and 
demonstrators who not only know agriculture, but 
who are able to present the subject in a pleasing 
and entertaining manner. In various places, notably 
in the Central West, the farmers' Chautauqua 
assembly is becoming quite common. In these 
gatherings, practically all the addresses and 
demonstrations have to do with agriculture. Only 
enough musical and other strictly entertainment 
features are added to lighten up the program, and, 
where possible, some home talent is used. The 
attendance at such meetings has been large and the 
benefits far-reaching. 

Other extension work. Many other kinds of 
agricultural extension work are being carried on. 
For example, special trains carry lecturers and 
illustrative material (often including livestock and 
grain) and attract thousands _ of visitors. In 
contrast with these sometimes spectacular methods 
are the home reading and correspondence study 
courses. This method has rapidly won the 
confidence of the public, and is yearly adding to 
the thousands of people who are reached and 
helped. In a number of states, teachers' extension 
courses are offered. The publications of the United 
States Department of Agriculture represent one of 
the most generally used and most valuable forms 
of agricultural ex 



tension work. During the year ending Jun« 30, 

1915, the Department mailed 26,386,661 copies of 

its publications. 

The situation as regards agricultural extension 

may be summarized as follows: 

1 .There is a desire on the part of the American 
fanner to improve himself in his vocation. This 
desire seems keenest between the ages of 20 and 
30. It is not clearly defined, but awaits the 
definition by an outside agency. 

2. The states need extension service in ag- 
riculture. 

3. The main aims of extension service are: to (a) 
give technical information; (b) give inspiration, 
create a proper mental attitude, etc.; 

"c)give general education; (d) discuss the ap- 
plicable values of new discoveries. 

4. Agricultural extension work is most efficiently 
done through the following agencies: (a) 
agricultural colleges; (b) the United States 
Department of Agriculture; (c) secondary 
schools; (d) a few commercial concerns; 

"e)the agricultural press; (f) state normal schools; 
(g) the elementary school. 

5. Demonstration of scientific methods on a 
farmer's own farm, he himself doing the work in 
cooperation with an agent or institution, is the 
most effective form of extension service. The 
tendency is toward less teaching and more of 
other forms of extension work. 

6. One of the most promising forms of extension 
service is the county farm bureau, or county- 
leadership movement. Where the farmers' 
organization provides for the expenditure of 
adequate sums of money, and where a paid agent 
of expert caliber directs this organization, the 
farmers may hope to come into their proper 
relations as business men of the country, and to 
bring to themselves all that education, science, 
and society have achieved for the development 
of the people. 



SOME THINGS WORTH LEARNING IN SCHOOL 

By Ella Victoria Dobbs, Chairman, National Council of Primary Education; and member of the Faculty of 
the University of Missouri; Vice-president, Missouri Congress of Mothers, and Parent-Teacher Associations. 
She has taught in rural communities in Nebraska, Illinois, Utah, Montana and California, being especially 
interested in manual training, on which she is the author of two text books. No worker can do his best or 
obtain the best in life if he shuts himself up within one narrow circle of interests. Modern knowledge must be 
broad as well as deep; and to make it so the farm boy and girl must study other things than crops, soils, 
animals, and their management. In this way they will not only improve themselves and their normal 
opportunities, but also fit themselves for emergency work which, when required at all, is of vital importance. 
As an illustration, since these chapters were blocked out, the subject of "first aid" has received new and 
increased attention, even' to the extent of being incorporated among the subjects taught in a number of 
schools. The whole problem is one of making boys and girls more fit to take their places and play their parts 
in life. — Editor. 



ONE prominent educator, in outlining a "well-balanced ration" in educa- 
tion, asserts that the aim of education is fourfold and that, in planning a 
course of study, the child's needs must be considered as follows: 
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First, physical education, because the greatest need 
is for a strong, healthy body. Unless one has health, it 
is impossible to be fully efficient, no matter how fine a 

mind one may have or how extensive may be one's f 

education. 1 

Second, vocational education, or learning how to earn 

a living. Everyone needs to be able to maintain himself. 

Third, social education. Since we must live with 

other people, it is important that we learn how to live 

with them not only peacefully, but happily and helpfully. bathing oXfor" 

Fourth, cultural education, which means learning how muni( y or club work 

to make the most of ourselves and to get the best out of life. 

Let us examine each of these four phases or fields of education and see 
what subjects the children should study, what things they should learn, and 
how they should apply them to their daily lives, in order to gain these fourfold 
advantages from their schooling. 



Physical 

A sound body. Everyone agrees that a strong, 
sound body is the greatest blessing in life. Sickly 
people have spent fortunes in the attempt to gain 
health. Quack doctors and get-rich-quick deceivers 
have made fortunes by offering fake cures for all 
sorts of physical ailments. A generation or so ago, it 
was supposed to be a mark of refinement and 
culture to be "delicate," and stories always 
described the rich heroine as frail and tender. In a 
fairy story, a lost princess was proved to be a true 
princess because she was uncomfortably conscious 
of the three peas put in her bed, although five 
feather beds were between those peas and her 
sensitive flesh. 

But times have changed, and we have learned that 
the poor health of rich people is most frequently due 
to too much rich food and too little exercise. Instead 
of being a mark of gentility, delicate health is often 
an evidence of laziness and gluttony, a cause for 
shame, not pride. We have learned also that many of 
the ills that beset the bodies of both rich and poor 
are not visitations of Providence, but are the direct 
result of incorrect habits of living. These, in turn, 
are very often the result of ignorance, superstition or 
personal carelessness. 

The terrible "white plague" of tuberculosis, or 
consumption, which causes the death of thousands 
every year, is due chiefly to breathing bad air, and 
may sometimes be cured if taken in time by fresh air 
and wholesome food. Numbers of diseases are due 
directly to improper habits in eating, which interfere 
with the processes of digestion and elimination and 
fill the blood with poisons instead of food. Every 
day these facts are becoming more clearly 
established and proved beyond the question of a 
doubt. Every day it is becoming more and more a 
disgrace to be sick and weak, because, in so many 
in- 



stances, it is a confession that one is willfully 
careless of the' laws of health. 

If these things are true, and they are very true, 
then it follows that the school and the home must 
combine to teach children how to live properly, how 
to develop strong bodies, and how to keep them 
strong. 

This study is especially important in rural 
schools because, being farther away from the 
centers of population, there is less opportunity to 
learn through contact with other people, and more 
danger of bad habits persisting from generation to 
generation. 

What studies will help most in the development 
of a sound body? First are hygiene and the elements 
of physiology. A study which merely counts the 
bones, names the muscles, and locates the vital 
organs is of little help. The study must teach how 
the machinery of the body operates and how it must 
be cared for. It must establish the idea that it is 
infinitely more important to care for the human 
machine properly than to give all the care to the 
automobile or threshing machine. New machines 
are being turned out by factories every day; but one 
sound body is all that each of us can hope for to 
carry us all through life. 

The teeth. It must teach not merely that good 
teeth are a matter of good looks, but that bad teeth 
are frequently the cause of bad health: first, because 
with poor teeth it is impossible to chew the food 
properly, digestion is interfered with, and a long 
train of evils set to work; second, because the bad 
teeth are actually rotting, filling the blood with all 
sorts. of poisons, which are likely to cause all sorts 
of trouble, such as defective eyesight and hearing. A 
striking example is furnished in the case of a little 
girl who had had trouble with an ulcerated tooth. 
Finally, the tooth was drawn. Soon after, she was 
able to see without the glasses she had formerly 
been 
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obliged to wear if necessary. The diseased tooth 
had affected also the nerves of the eye. 

Fresh air. Through the study of hygiene is 
learned the importance of fresh air in the house, 
both night and day. Many country residents think, 
because they work out of doors all day, that they 
get enough fresh air without open windows at 
night. 

Exercise. It is necessary to take regular exercise 
which uses all the muscles. Some country folks 
object to any attempt at athletic games, or other 
organized physical exercise, on the ground that the 
children get enough exercise in walking to and 
from school and in the farm work they must do at 
home. Organized physical exercise, however, can 
do what chores can never do, namely, train one to 
correct habits of standing and walking and a 
symmetrical development of all parts of the body 
instead of a one-sided strain on certain sets of 
muscles. 

Slouchy, awkward habits of standing and 
walking are frequently accompanied by similar 
habits of thinking. The man who stands with his 
feet wide apart and his hands in his pockets, while 
he rolls his tobacco from one side of his mouth to 
the other, may sometimes be a successful farmer, 
but generally he is not. 

Necessity for proper food. The development of 
a sound body entails not only good habits, based 
on sound knowledge of how the bodily machinery 
works, but also good quality in the food which is 
to nourish it. What to eat and how to cook it are 
problems of too seribus importance to be left to the 
chance teaching of untrained mothers. Knowing 
how to co'ok tasty, appetizing dishes does not al- 
ways insure knowing how to choose right com- 
binations of wholesome food. . In fact, a reputation 
as a "good cook" tempts many a mother to injure 
the health of her family by serving too much rich 
food; and then, because of her ignorance of food 
values — the values of different kinds of food in 
building up the body 
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Fig. 250. Everyone should lcnow the ways in which typhoid fever and. other 
diseases are carried, so that they may avoid them. (U. S. Public Health Service.) 



— she bewails the fate which makes the mem- 
bers of her family "delicate." 

Certain foods serve to build bone; others 
make muscle; still others give heat. It is im- 
portant to know the food value of at least the 
common articles of food. Cooking changes 
the nature of most foods. It is necessary to 
know which foods are most valuable raw, and 
which others need to be cooked, and how 
much cooking each needs. Some foods contain 
acids and other elements which produce harm- 
ful results, when combined in certain ways. 
It is important to know what these elements 
are, so that only good combinations may be 
made. Each meal should be planned to sup- 
ply the right proportion of bone-, muscle-, 
and strength-giving food. Foods which pro- 
duce heat are needed in greater proportion in 
winter than in summer. Children need differ- 
ent food from that suitable for grown-ups. 
The farmer, who does hard muscular work in 
the open air, needs different food from that 
best suited to a man who sits all day at work 
which taxes his brain and nerves only. 

Why we need to study food values in 
school. Many of these facts are never men- 
tioned in the home. Indeed, many mothers 
do not know anything about food values, 
though they resent the idea of cooking as a 
school subject, because "the children can 
learn to cook at home." Many so-called good 
cooks only know how to give their cooking a 
good taste and cannot teach their children 
food values. Therefore, the school must do 
these things, or we shall go on blundering 
over the same mistakes. 

Clothing. Next to fresh air, wholesome 
food, and proper exercise, suitable and com- 
fortable clothing plays an important part in 
the development of a sound body. Badly 
shaped shoes and tight clothing are our worse 
faults in this field. Fashion dictates what we 
shall wear, and people who have something to 
sell often set the fashions. It is to the ad- 
vantage of the merchant to make us want 

new clothing. If he changes the 
fashions often, we will buy more. 
We need to know what is good for 
us, so that we may buy only what 
we need. We need to know enough 
about materials to tell cheap imi- 
tations from good goods, or we are 
likely to waste our money. We 
need to know enough about colors 
and patterns to choose becoming 
garments, because strangers often 
judge us first by our clothes. It 
is hard to live down our clothes, 
too, if they are badly chosen. One 
mouths of persons forms very different opinions about 

the characters of two girls, if one 
wears modest colcrs and comfort- 
able common-sense shoes and the 
other, flashy colors, cheap jewelry, 
and silly high-heeled shoes which 
are too tight for her. 




A typical one-room rural school almost hidden by the tent used each year by its pupils for club meetings, 

festivals, exhibits, and other activities 




Buildings of the Second District Agricultural School of Tifton, Georgia, a typical modern source of 
knowledge. (U. S. Department of Agriculture) 

Agricultural Education Has Not Only Grown and Been Improved, But Also Has Extended Its Range of Successful 

Application Throughout All the Country 
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A Few of the Buildings of the New York State College of Agriculture at Cornell University. The Agricultural College Has Been Developed to a Degree of Service and 
Efficiency Rarely if Ever Before Attainhd uy Institutions of Learning 
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_ Clothing should express what we are. Knowing 
how to dress tastefully is one of the things A 
everyone needs to learn. 

Sanitation. Sanitation is a term which means 
keeping absolutely clean. Keeping clean means 
more than merely washing, even though a plentiful 
supply of hot water and soap is used. It means 
freedom from harmful germs, which are too small to 
be seen, but which cause much disease and waste. 

Flies. Flies are responsible for a great deal of 
disease. Even a few flies may bring to an otherwise 
clean home germs which may cost the life of a 
member of the family. Typhoid fever and 
tuberculosis are examples of diseases caused by 
germs which are carried by flies, mosquitoes, and 
other insect pests. 

Drinking water. Germs may also be carried 
through the earth to the well from which the 
drinking water comes. Some people throw dish 
water and other slops away where the water can sink 
into the ground, carrying germs with it into the 
family well. The location of the well in relation to 
cesspools and vaults is of the greatest importance. It 
is important to learn where to put them. 

Promiscuous use of cup, towels, etc. Common 
drinking cups, towels, combs, and other articles of 
personal use, when used by numerous persons, are 
often responsible for the spread of diseases more or 
less serious, such as colds, skin diseases, typhoid 
fever, and tuberculosis. This applies to family 
utensils as well as to public cups, combs, etc. Many 
diseases which "run through a family" may be 
traced to the unsanitary use of "the family dipper," 
"the family comb," the roller towel and similar 
articles. 

Sanitation must be taught in school. It is 
important that school work include lessons in 
keeping clean. Science is making new discoveries 
constantly as to the causes of disease and 
concerning forms of waste. It is necessary to teach 
these things in school, because all parents do not 
have opportunity to keep up with what is going on. 
New books are needed, because the old books used 
by various members of the family are frequently out 
of date. Old books are often dusty and dirty, also, 
and are likely to be carriers of disease. 

Preventive measures. Health is our most precious 
possession. Cleanliness is important in maintaining 
health. No wideawake farmer 




can afford to be ignor- 
ant concerning the 
treatment of hog- 
cholera, for example, 
or of tuberculosis in 
cattle, or of any other 
diseases which are li- 
able to destroy his 
year's profits and 
more. 

It is at least as im- 
portant that we study 
the cause and pre- 
vention of the pre- 
ventable diseases Fig. ZDi. 1'he use of the 
Which attack mem- individual drinking cup 
bers of the family. Should be taught and prac- 

Thousands of babies fleodnlbOth at home and m 
die during their first 

year. Most of them die because of ignorance or 
carelessness on the part of those who care for them. 

Every school should teach the known facts 
regarding common diseases which may be avoided 
by proper attention to sanitary conditions; every 
school should teach methods of preventing the 
spread of contagious diseases; and every school 
should teach something of the care 'of little 
children, in order that, later on, the boys and girls 
may become intelligent, capable fathers and 
mothers. 

Vital secrets. No course of instruction on the care 
of the body is complete if it does not give the 
children the fundamental truths about the laws of 
human reproduction. It is a sad fact that knowledge 
of this most important and most sacred function is 
not only left to chance, but is surrounded, in many 
instances, with vulgar ideas. Right teaching on this 
subject is especially needed in the country, where 
children early learn the physical facts from 
observation of animals. Unless right teaching 
establishes higher ideals, the children will associate 
every thought'of reproduction with coarse, animal 
connections, and will know nothing of its sacred 
responsibilities. Nature has made children curious 
on this subject. If we do not give them the in- 
formation in a right way, they will get it in a wrong 
way. We owe it to them to satisfy their curiosity 
with pure thoughts and to teach them how to keep 
their bodies and minds pure. 



Vocational Education, or Learning to Earn 
To be able to earn a comfortable living requires at least fair skill in at least one kind of 
work. 

A few years ago, a great deal of fun was poked at the "book farmers." In some 
quarters, there are still to be found people who do not understand the value of scientific 
knowledge and who think they can guess at the way to do their work, and get along well 
enough. But those who have tried and proved it know that it saves time and saves money to 
know A how to do one's work without making mistakes. Mistakes are the most expensive 
things we pay for. 
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It pays to know how. Science is 
often thought of as a high-school or 
college subject; but there are many 
scientific facts which may be taught in 
the lower grades and which are of 
great value to the farmer. Children 
can learn a great deal about the growth 
of plants and animals; about the best 
way to cultivate and raise them; about 
the diseases which attack them and 
how to cure them; about the pests 
which beset them and how to get rid 
of them. They can learn much about 
soils and fertilizers. They can learn 
how to collect and test seeds. They can gain some real experience of a definite 
sort by working with small plots, either on the school grounds or at home. 

In such work, they learn how to do with a small quantity, and lessen the chance of 
making mistakes with large quantities later. They also have the benefit of working under 
careful direction. Not only is this sort of study helpful, but it adds to the interest of school 
work; and children are more willing to stay in school till they have learned enough to 
make a success of their lives. 

Employ a good teacher. Of course, if the children are to get this knowledge in school, 
a teacher must be employed who can teach it. If the community employs a cheap teacher 
who cannot teach these subjects which mean so much in the success of work out of 
school, the children are likely to get tired of school and to want to go to work before they 
are prepared to earn a good living. Because the children are ignorant of the real causes, 
they will blame the weather for their poor crops, when it is the fault of poor fertilizer, or 
poor seed or some other thing which might have been controlled had they only known 
how. It pays to know how. 

Besides learning scientific facts about the growth of plants and animals, it is 
necessary to learn business methods of management. Some of the foregoing chapters 
have put emphasis upon the value of systematic methods and upon the great loss in time 
and money which conies through lack of system. Much that is essential to success in 
farming may be learned in the early school years, if the teacher knows how to teach the 
children to form systematic habits. It will save money in the end to pay more to a good 
teacher who knows how. It is a waste of money to pay anything to a poor teacher who 
permits the children to form bad habits. 

To read and write and count are necessary tools of learning which the school must 
teach the child to use. The important thing is the use he makes of these tools. Knowing 
how to read will be of little value, if he does not know what to read. Even reading good 
books will be of slight advantage unless there goes with it a habit of putting ideas into 
practice. 

If the children are to be taught to take care of themselves successfully, they must 
begin early, both at home and in school, to carry responsibility, first for small things, next 
for larger things. They must learn to think things out to the end before setting to work. 
They must learn to stick to a job until it is finished. They must leam how to choose the 
best methods by which to do the work. No amount of ability to remember dates or to 
bound states or to work long problems in fractions will take the place of this knowledge. 
• These habits can be cultivated in school, first in the plays and games of 'the little folks, 
later in small projects which the older children can carry out. 




Pig. 252. A neat, comfortable teachers' cottage. Only amid 
congenial surroundings can a teacher do her best and take a real 
interest in her work. (See p. 300.) 
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Though these projects sometimes seem like play, they are planned to de- 
velop the good qualities listed above. Patrons often hinder the work of the 
school by objecting to any form of school activity which is different from the 
way things were done in their own school days. They forget that school 
methods, like farming methods, are improving all the time. 

Manual arts. Various kinds of handwork are useful in helping to form 
the habits specified above. In handwork projects, it is necessary to plan things 
out before setting to work. Otherwise, the work is likely to be a failure. If 
the worker does not stick to his job till it is finished, the unfinished work is 
there to accuse him. He cannot forget it as he can an unlearned spelling les- 
son. It is easy to see the advantage of using right methods of work when 
skill brings a better result. Besides training in good habits, lessons in hand- 
work should teach the children how to do many useful things needed both on 
the farm and in the town. The children should learn to do many things which, 
later on, save the expense of calling in a carpenter or a blacksmith. 

Every boy and every girl should know how to do some useful work well 
enough to earn a living by it. It is as important for the girls as for the boys 
to be prepared for their part in life's work. It is not easy to measure the 
money value of knowing how to cook the right sort of food well or to take 
proper care of a family of children. It is easy to measure the cost of igno- 
rance, when doctors' bills must be paid. It is impossible to put a money value 
on the comfort that comes from knowing how to keep the household machin- 
ery working smoothly, yet much of our health and happiness depends upon 
these things. They are too precious to be left to chance. They are too impor- 
tant to be learned only by the few who have capable mothers, while the rest 
miss them altogether. Girls as well as 
boys should know how to do their work 
in the best way. 

Social Education 

Social education includes everything 
that will help a community to be 
neighborly and to pull together. 
Every farmer knows how hard it is to 
move a heavy load with a team which will 
not pull together. Every preacher knows 
how impossible it is to accomplish good 
work in a community which is made up of 
factions which will not pull together. 
Every teacher knows how hard it is to 
teach school in a neighborhood where the 
people are divided into groups which pull 
against each other. 

Suceess in football and many other 
games depends on team work. In. all 
community life, also, team work is 
necessary. Team work means that all 
members of the team must work for the 
same thing at the same time and pull in 
the same direction. Failure in all 
community work comes when some 
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Fig. 253. Six steps in making a sanitary, pajjer drink- ing- 
cup. Every child should know how to do it. (Cornell Reading 
Course.) i 
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of the members refuse to work unless they can work as they please and when they please, 
or unless they can "boss everything." 



Children in school need to learn to work 
together as well as to work independently. It is 
necessary sometimes for each one to sit in his own 
seat with his own books and papers, and work out 
his own problems or write his own essays all 
alene, in order that he may learn to depend upon 
himself. It is just as important that at other times 
he shall do his share in a large undertaking. He 
must learn how to give up his personal wishes 
when another way is preferred by the group. In a 
democracy, the majority must rule. The serious 
opinion of thoughtful people generally places a 
majority on the right side. The boy must learn to 
do hard or disagreeable work for the good of the 
group, even though he gets nothing out of it 
himself except the satisfaction of having done his 
duty. 

Club work. Club work of various sorts, athletic 
teams, school festivals, and pageants, group plays 
and games all help in this necessary development 
of the social side of life. These enterprises help in 
two ways at once: (1) in athletic sports, strong 
bodies are developed while the children are 
learning team work; (2) clubs in cooking, sewing, 
canning, 



corn growing, stock judging, debating, and in other 
fields all help the children to gain a great deal of 
practical knowledge, while they are learning to 
work together to make a good record for their 
school. 

School festivals and pageants stimulate a strong 
community feeling by centering the thought of the 
entire community on one purpose. The same spirit 
which, in school days, helps to make a success of 
the school play will, in later years, work for good 
roads and a better schoolhouse. 

These social activities are important, also, in 
making country life attractive. Boys and girls soon 
discover that there is always something going on 
in the city. Country life must be made equally 
attractive, if children are to be kept on the farm 
and saved from some of the evils of the town. 

All young animals play. We were all intended to 
be happy. Children will find a way to be happy if 
they can. If we do not provide wholesome fun, 
they are likely to find the other kind. School life 
should teach right ways of having a good time, and 
train people to work together for the community 
good. 



Cultural Education — Learning to make the Most of Ourselves 



both maldng the most of 
"Eyes have they and they 
as true to-day as when spo- 



Cultural development, as stated above, means 
one's capacities and getting the most out of life, 
see not; ears have they and they hear not" is just 
ken hundreds of years ago. 

One person walks along a countiy road and tramples a wayside flower 
without seeing it. Another person, whose eyes are open and whose mind is 
alert because he knows, sees not only that wayside flower, but thinks about 
thousands more of its family, scattered over the earth; knows the value 




root or of its leaves in medicine; sees its cultivated <m 
gardens; knows the lines a poet has written about it, 
a part it has played in 
a pebble in his path 
its form and color the 
and earthquakes, of flood 
looks at a horse and sees 



ig in stately 
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his25ryy / ' One person 
Arilother/picks it up ana rciujy in 
world's history; reads of glaciers 
and volcanic fires. One person 
just a beast of burden. Another 




the qualities 
akes the 



of ,its an- 
ence? 




looks at the same horse 
cestors for generations. 

One knows the secrets tif^djtany/ geology, 
to the other this knowledge issa^aledHbook. 

Things are going on abiuiH'us all the time ^hich are 
more interesting than novels, more thrilling than moving- 
picture shows; but we are often blind to them because we 
do not know they are there. Life is never dull to people 
rea A y see and hear what is going on. The student 

value of nature study 

of human nature reads the differences in people as the 
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stockman reads animate or the geologist reads stones. People show what they think about, 
in their faces, their manners, their walk, and their clothes quite as much as in what they 
say. 



The three R's not enough. Some people (farm 
folk among them) think that the "three R's" are 
enough to learn in school. Enough "readin" to get 
the news from a daily paper, enough "ritin" to send 
a letter to the boy in town, and enough "rithmetic" 
to figure up one's savings, may make it possible to 
get along, even in these days when learning counts; 
but it does not make it possible to get the best out 
of life. 

In thinking of the things which children should 
learn in school, both parents and teachers need to 
remember why they should be taught. A study of 
books which tell of the secrets of nature and of the 
fine things which the best of humanity has achieved 
will not only give us pleasant things to think about 
while we work with our hands, but will fill our 
souls with higher ambitions and awaken the best 
that is in us. 

We need to teach art in school,, not because we 
expect to make artists of the children, but because 
in attempting to paint a flower or a sunset, the 
children come to appreciate their beauty and find 
joy in them. 

We need to teach music, not to make musicians, 
but to express our deeper feelings. When the work 
of the day is over, a little music is both restful and 
uplifting. It adds the crowning touch to the family 
life, and helps make the home ties strong enough to 
hold the boys and girls. 

Life on the farm, because it lies so close to 
nature, because it is in the midst of trees and birds 
and flowers, of herds and fields of grain, ought to 
be accompanied by the highest thinking and the 
greatest refinement. The quiet of the country life, 
away from the noise of 



the city, encourages thinking in minds tha, are 
stored with material for thoughts. Dreams, perhaps 
we call them; but the greatest success in life comes 
only to those who can think out plans, who can 
imagine something better than they have, and work 
to make their dreams come true. 

Making the most of oneself. Getting the most 
out of life includes developing all one's talents to 
their highest capacity. Not every farmer's son has 
the qualities needed to make a successful farmer. 
Some cannot take the lead and manage alone, but 
will succeed better earning a salary under another 
person's direction. Some will have strong powers in 
other fields. We are proud to count the great 
statesmen and leaders in other fields who spent 
their childhood In the country. 

The country school should offer at least the 
beginnings of a broad education through which 
every pupil may find himself and discover what he 
is best fitted for. "There ain't no great good to be 
reached by tiptoeing children up higher than ever 
their fathers was teached," said a backwoods school 
visitor; but the world is moving forward, and unless 
your boy and girl move with it, the world will leave 
them behind. They need opportunities which you 
did not need a generation ago. 

Modern science has changed the world's ways of 
working and living. In every field, greater 
preparation is needed, if one is to succeed. The 
children must begin where the fathers are leaving 
off, and must "tiptoe" much higher or else fall 
behind. The country school must give country 
children a preparation as good as the best — nothing 
less is entirely worthy of them. 




Fig. 255. A rural high school in California that accommodates 89 students. The building: dost; $5,500, the equipment cost §2,500, 
and the maintenance cost is $8,500 a year. It has nine acres of land on which the pupils nave planted some twelve hundred fruit trees. 
("Journal of Agriculture/' University of California.) 




Fig. 256. These three churches are in a large, progressive Indiana village in which there is a consolidated school. 

Compare with those shown in Fig. 259 



CHAPTER 15 

The Farm Community 

AS FAMILY life is simply a larger expression of the life and activities of 
the individuals who compose it, so community life, in the main, repre- 
sents the collective experiences and tendencies of its family units. This is espe- 
cially true in rural districts where the families are fewer, more distinct, and yet 
more dependent one upon another, than in the cities. In every city there are 
thousands of families that do not know by name or sight one out of fifty of the 
families that live within a block of them; indeed, it is not unusual for the ten- 
ants of the same apartment house to remain unknown to one another for years. 

Such isolation is practically impossible in a farm section. Each family is too obviously 
a sharer in the community activities, too big a'factor for good or evil, too rich in its 
promise of neighborliness and cooperation, to remain unknown. Even though tastes may 
differ and social or political or religious affiliations fail to correspond, there is the 
common ground of community development upon which all can and must meet and join 
forces. 

Under these circumstances, the full development of community life becomes not only 
easier but also more necessary. The farm community is not a center of interests as the city 
is. It is a producing rather than a consuming point; its products are, usually, not 
concentrated but shipped away in small consignments; it does not attract business nor 
the recreations and interests and multitudes that follow the lead of trade and commerce. 
On the contrary, it is self-supporting, self-amusing, self-instructing, self-developing. The 
problem of making its life useful, efficient, full and productive is, therefore, in some 
respects simpler, and in others harder, than that of any city. 

This problem involves two stages. The first is the creation of community interests and 
activities — of a community spirit; the second is the maintenance of that spirit at the point 
of greatest vitality and benefit. Each of the phases of farm community life that are 
discussed in this chapter must therefore be considered as having two possibilities; the first 
that of community builder; the second that of community supporter. Thus an 
organization may be formed and, perhaps, unconsciously, create a new, unified, 
progressive sentiment in the village or township. But its work does not stop there; it must 
continue to interest its members, to hold them together and to keep them active in its 
behalf and in that of the community. So with the church or the school as a center, or the 
institute as an awakening point, or the historical 
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pageant as a creator of local pride; each must not be merely a flash in the pan, a valuable 
temporary experience; it must be perpetual and constantly growing in scope and 
improving in effectiveness. Let each individual take it upon himself or herself to be a little 
better citizen, a little kinder neighbor, a little heartier booster of the home town or county. 
Let every family express and strive to carry out the same endeavor. So will be born and 
flourish a community life that will serve and prosper, that will be a joy unto itself and a 
source of pride and strength and honor to the Nation. — Editor. 

THE CHURCH AND THE SCHOOL AS COMMUNITY BUILDERS 

By Mrs. Helen Johnson Keyes (see previous chapters) whose interests are, and long have been, with the people 
of the country. As already indicated {in Chapter 14) the educational systems in the country are undergoing 
great and admirable changes — changes that are making them more practical, more useful, and broader. As 
religion is an even more personal matter than education, the country church has been slower to feel the pull of 
modern tendencies. But a long step forward has been taken in more than one community, and the number of 
localities is constantly increasing wherein it has won a secure place as the center of community .interest. — 
Editor. 




HE church and the school are among the greatest of community_ builders. 
As country people, we are coming more and more to appreciate just what 



the rural church and school mean to us. Each year we value them more high- 
ly and see in their work a real call to service. 

The pioneer's church. Long ago, farming was a more lonely occupation 
than it is to-day. The pioneer farmed for his'own family alone, and manu- 
factured crudely for his own needs; consequently, he was brought very little 
into relationship with the world or even with other families. Because of the 
conditions under which he lived, his religion was largely personal. It was a 
message of salvation to his own soul, and came to him through conversion and 
faith, making no demands upon him for what we to-day call social service; 
for there was then no community to serve. The revival, held once or twice 
a year, and an occasional religious service on Sunday, were sufficient. 

By and by the scattered, lonely cabins of the pioneers were replaced by groups 
of farmhouses. In this period, religion added to its message of personal salvation 
insistence on personal purity, temperance, and faithfulness to family obligations. 

The community church. To-day, the farmer has been brought more fully 
into the commonwealth of the world. He is no longer isolated and independ- 
ent, disputing his rights with wolves and savages; he is no longer confined to 
his own home, a rival of his neighbors, depending on their failure for his suc- 
cess. He is a member of a community 
and related to the whole world. There- 
fore, his religion, in addition to being a 
message of personal salvation, and be- 
sides insisting on family obligations, 
lays upon his church and upon him the 
duty of building up the neighborhood. 

The Church as a Community 
Builder 



What the church ought to mean to the 
community. Much fault has been 

found with the old-fashioned parlor, - Fig. 257., Adeserted-church may mean that it. has 

i been discarded for something better, but usually it points 

winch was nnpneH nnlv when the 
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er came. May we not also justly criticise the church that is opened only when the 
preacher comes, and especially so when there is preaching but once a month? The 
church ought to, and must, if it is to fulfill its highest mission, mean more — to country 
boys and girls especially — than a gloomy, musty building back of which is the graveyard. 

The community house. Where there is no community house, the church building or 
the schoolhouse should become the common meeting place for the people. It is fortunate 
if the church building has special rooms, such as are found in modem city houses of 
worship and in some country churches; but these are not necessary. The important thing 
is to use, for the greatest good of all the people, such room as there is. People who go to 
the church house for pleasure, for instruction in farm work, or for conferences, will go 
there to worship also. 

Play as well as prayer. The churchyard should extend well back from the road, and 
should be large enough to afford, in addition to hitchyards for horses and parking 
grounds for automobiles, a playground for the young people — for all who are young in 
spirit, even though they may be old in years. Play is nature's safety valve; and it is a fine 
thing if this play can be under the direction of the pastor, or, at least, can be where the 
influences are good. It is a wise country pastor who understands the value of organized 
play, who r-ees in a baseball nine, a basketball team, a band, an orchestra, or a chorus 
real possibilities for developing team work and leadership. These qualities lead to 
community pride, contentment, and appreciation. 

The kind of preacher needed. In rural churches, we must have pastors and priests 
who understand and who are in sympathy with farm life. There is a true story of a priest 
who came to a poverty-stricken parish in the open c ountry . His people were too poor and 
too discouraged to support the church. Not all the most eloquent and inspired sermons in 
the world would have made it possible for them to contribute enough money or time to 
their church to make it strong. The priest saw this. He studied the soil and found that the 
people were poor because they were trying to raise crops to which it was not adapted. He 
became convinced that dairying was the proper industry for the region, so he learned a 
great deal about dairying, and at last built a cheese factory. In 10 years the parish had 
become so rich that it erected a beautiful stone church out on the country road. By 
creating a sound agricultural practice, this priest built up a community which, in its 
turn, supported a vigorous church. 



We must have a resident minister. 
Only the minister who is right out in 
his field can get the best of team work 
from the men, women, and children of 
his congregation. He must know which 
boys have community pride and good 
tie time, business sense, so that they will, for 
instance, work hard to repair bad bits 
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Pig. 258. Chart showing how the reduction in members of doing 
country congregations is influenced by the amount and kmd- of t *' 
religious guidance provided. 



of road and thus reduce the cost of 
hauling. He must know his men, and 
direct the right ones along the paths 
of leadership in buying and selling and 
in the opening up of markets as well 
as along strictly religious lines. In so 
he will make possible stronger 
country churches, although these 



THE FARM 30 
COMMUNITY 3 
churches will not always be like city churches. It is within the power of such a preacher to 
make those with whom he labors feel that honest agriculture is only just below the Ten 
Commandments in holiness, and to give them a vision. Without a vision the people perish. 
This is especially true of country people, who too long have suffered for lack of vision and 
want of leaders. 

What the church needs from the community. Every church needs a united, devoted 
people. No minister can do his best work unless he has a congregation of considerable size, 
and one which is interested and able to support the church with labor and money. 



Kinds of Churches 

Four types of churches minister to the 
farmer, but there are certain demands which 
each of them makes upon its community. We 
have (a) the church of the open country, (b) 
the church of the hamlet, (c) the church of the 
village, and (d) the church;of the small city. 

The church of the open country. The 
church of the open country, 95 per cent of 
whose congregation are usually farmers, and 
which is from 7 to 20 miles from a trading 
center, needs a group of permanent landown- 
ers, practising sound agriculture, supporting 
happy homes and practical schools, and liv- 
ing near enough to one another and to the 
church to permit attendance on Sundays as 
well as at the society meetings and socials. 
The church of the open country cannot thrive 
if the neighborhood which belongs to it geo- 
graphically is divided up among too many 
denominations, each seeking to support its 
own congregation; for small groups of people 
are not able to feed enough strength into a 
church to make it a community power. The 
result is merely a number of poverty-stricken, 
weak worshiping places, often 
without resident ministers, 
and unable to meet the call 
of present needs. The church 
of the open country demands 
that rural people unite in 
making the church a con- 
structive influence, under a 




preacher and who is paid a fair salary. He should 
live in the country and close to the church. This 
means that there should be, near every live country 
church, a parsonage together with at least a few 
acres of land. 

The preacher need not be the best farmer in the 
community; he need not attempt to become the 
community farm adviser or agricultural agent, but 
he should have a fair knowledge of farming. 
Without this, he will often feel at a loss in talking 
with the people of his congregation, and may 
actually lose in influence. Many a man can reach 
another through an understanding of his work, when 
he cannot do so in any other way. Nobody questions 
the value of agricultural knowledge on the part of 
the country banker or the country newspaper man. 
Surely it is just as important for the country 
preacher, who is brought into closer touch with the 
people than either of these. 

Many successful pig clubs, calf clubs, colt 
shows, and community fairs have been built up 
around country churches. Through such movements 
are worth-while country things revealed and new 
possibilities pointed out. 

Thus are more people interested 
in the country and kept there, and 
the rural church strengthened. 

The church of the hamlet. The 
church of the hamlet, about 75 
per cent of whose parishioners are 
farmers, makes this same demand 
upon 




Fig. 259. Three churches in an Indiana village of forty inhabitants. That at, the left is dead; that at the right is dying: that in the center 
is furnishing the religious life for the whole community. Tho smaller the field, the more effective and economical is consolidation, 
whether in church or m schpol A organization. 
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Fic. 2G0. People's hall in Honey Creek. Wisconsin, used 
under the supervision of the church trustees, for farmers 
institutes, lecture courses and community entertainments, ai 
well as church functions. 



us, and the demand for the same kind of pastor. It 
is more closely in touch with schools, with 
merchants, and with social agencies than is the 
church of the open country; and it asks of us 
constant cooperation with schools, business, and 
all the organized and unorganized resources for 
pleasure which help to make the hamlet a center. It 
demands our assistance in creating intelligent, 
honest, and wholesome influences which shall give 
stability to the hamlet itself and prosperity and 
permanence to outlying farm homes. It needs 
progressive teachers who will bring good schools 
and real homes close together; honest farmers and 
traders who will work, not against one another, but 
with one another. If we encourage these things, we 
shall -form a neighborhood which, in its turn, will 
support a strong church. 

The village church. The village can often 
support two or more churches, provided the 
surrounding countryside is not already supplied 
with an open - country or a hamlet church. As 
more miles of good road and of trolley lines are 
built, and as more farmers own automobiles, the 
village church is likely to grow in 
farmer. At present, 
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he supplies about 50 per cent of its member- 
ship. The many occupations represented in 
it make it finely democratic. This church 
makes all the demands that the hamlet church 
makes and more. It cannot prosper unless 
the members of all the different callings which 
it represents are working together, both in 
their business relations, which are constant, 
and in their religious and social relations. 

The church of the small city. The small 
city, with a population of from 2,000 to 5,000, 
may support several denominations; and in 
this way it offers a choice in the form of wor- 
ship and in its missionaiy interests which is 
often welcome. Sometimes one of these 
churches broadens its field by doing work 
with an open-country, village, or hamlet 
church, and in this way becomes a com- 
munity center for the outlying country. This 
arrangement requires a minister who is thor- 
oughly rural in experience and sympathy. He 
should go among his open-country people, and 
should see that they are brought into touch 
with educational influences and amusements. 
It is equally important that the city, for its 
own sake, be brought into closer relation- 
ship with the country. The 
church of the small city re- 
quires democracy of all its 
people. 
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ggest fewer and stronger churches. Another plan, and one 
to get more workers into the church rather than to do 
anizations. Attendance figures prove that, in many 
;e of the people go to church regularly. This being true, 
ations are the result of overchurching. In some states, 
eloping programs through which they hope to make 
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the organization of chW^^ : MtjeG^eM6t needed. 

To educate ministers for rural charges, the Department of Church and Country Life of 
the Presbyterian Board of Home Missions holds each summer graduate courses. It is 
urged that Bible colleges and other religious schools be established near the agricultural 
colleges, where farm life is felt and where it is seen as a reality. Many agricultural colleges 
are offering special courses for rural pastors, and district and state country-life 
conferences are common. 

The School as a Community Builder 

What it is and what it must do. No longer do we feel that education con* sists alone in 
learning from books, that the term when we should study ends when youth ends. The old 
standards served in a way for olden times, when the farmer required little knowledge 
beyond the three R's and those farming and household practices which he learned in his 
daily duties. This was the period of self-centered homes. Then the early settl|r built little 
schoolhouses a few miles apart all through the countryside. Now, our HIV has become 
community life; and our schools, like our churches, must accept a new 
becoming community builders, of making education 
neighborhood. To do this, the school must promote: 
'l)Homes in which are wise parents and home-mak 
citizens may grow up; for neither the school witho 
school can give children the new education. 
"2)Such a church as has been described. (3) O^j! 



various talents and experiences of the people ^^^S ^B^^^ i ^m ^^^^^^LrnQ a 

prosperous community. "' ' . 

Schools cannot do this work unless their teachers are in sympathy with farm life and 
are the friends of every home; unless the schoolhouses are meeting places for the people of 
the nearby farms. 
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What the teacher should be and believe in. 
Mabel Carney, herself a country teacher and 
a trainer of country teachers, calls these brave 
men and women "links between the people 
and their opportunities." So the teacher 
should, first of all, be a man or woman of 
vision, and with - sufficient training to make 
others catch the vision. This may mean 
higher qualifications, but to raise the stand- 
ard is to take a most important step. The 
teacher of a country school should be more 
than an untrained boy or girl who is using 
the position as a stepping-stone to something 
else. A trained, educated, and capable teach- 
er is just as necessary in the country as in the 
city. 

First of all, the country teacher should be- 



lieve in country boys and girls. This means, 
also, that the teacher should believe in the 
country as a place to live in, and see in it op- 
portunities for the best talents; for only as 
we see can we teach others to see. Not to 
believe in the country is, unconsciously per- 
haps, to magnify the city while belittling the 
opportunities open to the country child, 
What should be taught. The country 
school should educate for country life; but, 
in so doing, it should not neglect to lay a 
foundation broad enough to be of value alike 
in city and in country. Not all country-born 
boys and girls will spend their lives in the 
country. If we may judge by the past, a 
large percentage of them will go to the city. 
Those who would go must not be held back 
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Fig. 202. The choir marching into a federated Texas church in 
which community interest is well developed and maintained. 



because of training that is too narrow, that is so 
practical from a farm viewpoint as to leave out 
much for which life has need. At this time, just 
when almost everybody is making a plea for rural 
training for country boys and girls, such a 
statement as this may sound strange. It is 
important, though, that it be kept in mind. Once in 
our schools there was but little practical training; 
now we must not swing too far in the opposite 
direction, and teach only of barrels and bushels 
and dollars and cents. 

Still, in the country, the teaching should be in 
terms of country, life, and daily use should be 
made of that finest of all laboratories, the field. 
The "why" of agriculture should be stressed. For 
instance, the farm boy should be made to 
understand why it is best for him to stir the soil in 
the cornfield after each rain, even when there are 
no weeds. And there are thousands of other "whys" 
which, if answered, will cause the country child to 
see in his work, however hard, more than dirt and 
drudgery. The simple laws of animal and plant 
breeding are full of interest for almost every 
country child. In brief, the country school, in 
addition to laying a good general foundation, 
should stress the things which have to do with the 
farm. 

How to get a good teacher. The wages paid to 
country teachers have been very much lower than 
those paid to teachers in the cities. School taxes, 
also, are lower in the country than in the city. Now, 
the only way to get good schools in the country is 
to pay for them, to pay just as the cities pay. 
Higher wages will make it possible to set higher 
standards, and to secure teachers measuring up to 
those standards. This support may seem slow in 
coming, but as the rural school serves better, it will 
be more liberally supported. 

_ Politics should have no-place in the selection of 
teachers, nor should family connections be 
considered. Qualifications alone should determine 
employment. Proper supervision and larger school 
units — perhaps the county unit system — with 
fewer officers will tend to raise the standard of 
teachers. 



A home for the teacher has also proved a great 
help in the matter of getting and keeping 
experienced and well-qualified instructors. Farmers 
have found it worth while to build tenant houses 
for their farm hands. Why not, then, a home for the 
teacher? 

School buildings. The average schoolhouse in 
the country is a one-room structure, but not always 
of the "box-car" type, so common in the past. The 
old house was an ugly, unpainted one with 2 or 3 
windows on each side, a door in one end, rude 
wooden double seats for the pupils, and a big 
unjacketed stove in the middle of the room. In the 
new house, we note a proper arrangement of 
windows, so as to rest the eyes and save the sight 
of the pupils, comfortable single seats, some 
system of ventilation, and, perhaps, a furnace or, at 
least, a jacketed stove located with some thought 
as to the health and comfort of the children. Such a 
schoolhouse should provide not the common 
drinking cup, but a sanitary fountain, or, at all 
events, a drinking cup for each child. In many 
cases, such buildings are provided with good 
basements, affording furnace room and, on rainy 
days, a place for the children to play. 

We have spoken of the one-room school. We 
also find in the country an ever-increasing number 
of school buildings of more than one room. In 
many of these are removable partitions, making it 
possible to throw together two or more rooms 
when a large space is needed to accommodate a 
crowd. 

Get the right kind of building. It is not always 
possible to vote the money needed to pay for the 
right kind of a school building. Frequently, the 
proposition fails at first, only to succeed later, 
when it is better understood and when the need is 
more fully appreciated. In this connection, we 
would suggest that it is sometimes a mistake to be 
satisfied with a small bond issue or tax levy when 
more money is actually needed. The easy, sure way 
is not always the best. Schoolhouses, like other 
public buildings, must meet future needs as well as 
those of the present. 

When it is not possible to vote a sum of money 
sufficient to build a new schoolhouse or to add to 
the old one, such amount as is available may be 
added to by contributions of cash or labor. 
Improving the schoolhouse in this way often 
develops team work and community co-operation 
of the best kind. 

What one community did. A few years ago in a 
Missouri country district there was an old, 
weather-beaten, one-room schoolhouse. A new 
teacher was employed. She was a woman of fine 
training and of rare breadth of vision. She told the 
people of the district that they ought to be ashamed 
of their schoolhouse. They answered that it was 
impossible to vote funds to improve it or to build a 
new one. She came back with the very practical 
proposition that they raise what money they could 
and do the work themselves. The 
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proposition was agreed to. The schoolhouse was 
moved over, and the men came with scrapers and 
teams and picks and shovels. They dug a basement 
and in digging it, in working together in a common 
cause, they dug many little hatreds and jealousies 
out of their minds and hearts. In cementing that 
basement, friendships, too, were cemented, and the 
community life was strengthened. Once the work 
was started, it seemed that everybody could do 
something, and everybody did. 

The opening of school that fall was a great event; 
for the building was, and to this day is, to the entire 
community, "our schoolhouse." Well may they be 
proud of it — one-room structure though it be. In the 
basement is a modern furnace, a sanitary drinking 
fountain, rooms for wraps, an oil stove, and a big 
removable table for use when the weather is too bad 
for the children to eat out of doors. The 
schoolroom, properly ventilated, screened, and 
lighted, is very different from what it was before 
the people of the district joined hands and went to 
work for the sake of the children. At the windows 
are adjustable shades, while paper that is restful to 
the eyes 




Fig. 263. A Minnesota country school building designed to 
ihelter also social, religious and political activities of the 
community. It has five acres of grounds, and cost about $5,000. 
It is used as a school during the week, as a church on Sundays, 
and as a library and meeting place in the evenings. 



covers the walls, on which hang a few copies of 
paintings by great masters. Good slate blackboards 
have replaced the old wooden ones. _ Each pupil 
has a single desk of suitable size. Near the teacher's 
desk is a telephone, a part of the rural system and 
connecting with practically every home. Out in 
front of the schoolhouse, from a pole representing 
more team work, a flag floats. Wonderful has been 
the change, yet the actual expenditure of money 
was very little. 



Linking up school and farm. In using electricity, we cannot get results 
until proper connections are made. Just so with the school and the farm; 
until the proper connection is made between the two, we cannot develop and 
make use of the power. A close connection, however, makes the rural school 
a power house from which wires carrying community-building energy reach 
to every home in the district. Parents as well as pupils must be interested. 
Generally, though, the logical method is to reach the fathers and mothers 
through the children. For instance, a school-district survey made by the 
pupils will inform the parents of at least one thing that is being done "over there 
at the schoolhouse." Surveys lead to many questions as to crops, acreages, 
yields, and values, upon which help is sure to be asked at home. Discussions 
of farm practices follow. Why was the yield of a given crop better on one 
farm than on another? In some cases, the conclusion will be that it was due 
to the difference in soil. If 

corn be the crop under con- — * — « — 
sideration, instruction on the 
selection of seed com in the 
fall and on the testing of 
seed com in the early spring, 
will be in order. A special 
"seed-corn day" for all the 
district, with school-trained 
pupils leading in selecting 
seed corn on the home farm, 
will naturally follow, just as 
will the school-district com 
show later on. In the mean- 
time, boys and girls will 
have brought seed ears from 

■ Hioir linmpc oriel fpcfprl tV)PIT! Fig. 264. Plan of the community school building shown in Fig. 263. 

. neir nomes ana Lesieu Uiem Folding doors enable the two school rooms to be thrown into one large 

m germinating boxes made auditorium. 
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at school. Out of school com shows have come many a district or community agricultural 
fair. 

Teaching girls how to can fruits and vegetables may lead to the formation of a school 
canning club, which is sure to prove of interest to the mothers. Egg circles, through 
which eggs of guaranteed quality are collected and sold, to the advantage of the district, 
have been successfully conducted under school direction. Indeed, the formation of clubs 
of all kinds, especially pig, calf, and poultry clubs, should be promoted as actively as 
possible. 

If only some of the work mentioned is carried out, the schoolhouse is almost sure to 
become a social center, where the people of the district may meet for pleasure, recreation, 
and instruction. There should be an active farm club, perhaps a series of farm lectures by 
representatives of the state college of agriculture or the United States Department of 
Agriculture, a week's short course in agriculture and domestic science, and, in some 
instances, an agricultural Chautauqua. In all these activities, as people come to know one 
another, they come to like one another. Developing team work for community building 
and betterment is then an easy matter. 

"Boys and girls absorb environment," says Professor 0. J. Kem, of the University of 
California, whose work as county superintendent resulted in the beautifying and 
betterment of the schools in an Illinois county. How important is it, then, especially 
where the schoolhouse gerves as the meeting place for all the people of the district, that 
the environment — the house, inside and out, and the school grounds, too — should be 
right. Order, beauty, and cleanliness are considerations which greatly influence the life of 
the community. 



COMMUNITY ACTIVITIES FOR RECREATION AND 

BETTERMENT 

By Mrs. Jessie Field Shambaugh, who needs little introduction to country audiences, as 
the woman who, as a county school superintendent in Iowa, undertook and successfully accom- 
plished the vitalizing of the rural schools, linking them up with farm life. Later she organized 
farm girl clubs throughout the country. Always she has made the greater welfare of the rural com- 
munity her particular goal. In this article she has been asked to suggest, in terms of real farm 
needs and possibilities an answer to the question: What have we to take the place of the husking 
and spelling bees, the straw rides, the barn raisings and the other community frolics of earlier days? 
—Editor. 
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GOOD times in the country. There 
is a wonderful chance for goi 
nmes in the country. All an 
the real things that alone c 
true enjoyment — the beauty 
and clouds and flowers an 
roads; neighbors whom we 
call to work which makes i 
play when the work is done; 
simplicity and freedom, of 
friendliness. 
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we must all plan carefully and unselfii 
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part in the right kind of good times in the country. Each can contribute his or her share to 
the merriment of the community. Not one will be forgotten by the wise leader. The chance 
for expression by all is the ideal. 




Fig. 2G6. What is going to take the place of the husking bee i 
rural community life? 



A fine old legend. Only on unselfish reciprocity, 
can the recreation of a community be firmly 
founded. Very much to the point here is the old, old 
legend of how the city of Jerusalem was founded. 
The legend runs that 2 brothers lived side by side. 
The elder brother had many acres and the younger 
brother but few. Harvest time came. The younger 
brother looked at his field and said: "I have an 
abundant harvest, but I have so few acres I could 
use it all myself. But there is my elder brother; 
though he has many acres, he has a large family and 
he might need more." So, when night came, the 
younger brother took sheaves of wheat in his arms 
and put them on the edge of his brother's field. Now 
the elder brother also looked at his field and said: "I 
have an abundant harvest and, to be sure, with my 
large family to care for, I could use it all myself; but 
there is my younger brother. I have always felt that 
I wanted to do things for him, and he might not 
have quite enough from his few acres for his 
needs." So, when night came, the elder brother took 
sheaves of wheat and put them on his younger 
brother's field. They did the same thing on the 
second night; and on the third night they met each 
other on the edge of the fields with sheaves of 
wheat in their arms. And it is said that this is where 
the city of Jerusalem was founded. 

So, at the very basis of all planning for en- 
tertainments and recreation in a country community, 
is the remembrance that every one has something to 
bring. Every community has resources, in people 
and in material things, waiting to be used; it would 
help every community to take thought of what these 
may be. 

A community swimming hole. A man was 
planning to make an irrigation reservoir for his 
orange ranch in southern California. His 



daughter, who had been away at school, said, 
"Father, would it be much trouble to make it 
shallower at one end and put some cement steps in 
there? And then it can be a swimming pool, too!" 
The father laughed. "Why, no, that's not much 
extra trouble or expense. I'll do it." And now, each 
summer, down the dustyroads for miles, on hot 
days, come boys and girls and grown-up folks for a 
swim. 

A pastor who loved boys. In a country 
neighborhood in Ohio, there was no place for the 
boys to get together where they wouldn't need to 
be bothered with the fear of hurting the furniture or 
something else, until a live young pastor, who 
loved boys, discovered an unused loft in an old 
mill, which the owner gladly let the boys have and 
which, with the help of the minister, they fixed up 
just to suit boy taste. 

Sheltering groves and green pastures. A farmer 
in Iowa planted a grove when he became a 
homesteader, for he thought how people love 
groves for picnics and good times in a prairie 
country. Always that grove was free for use for 
picnics and celebrations; and the beauty of the trees 
and the spirit of welcome and hospitality in the 
heart of the man who owned the grove combined to 
make all the good times there long to be 
remembered. 

Pastures are fine places for a baseball diamond, 
and yards are large enough in the country for a 
volley ball and tennis court. Stretches of native 
timber, where wild flowers grow and birds come to 
nest, should be carefully preserved in every 
community for children and children's children to 
enjoy. 

Home, the greatest resource of all. But the 
greatest resource of all, and the one most often 
neglected in our thoughts these days, is our home. 
A country home with doors that open wide, with 
music and gladness within, where young and old 
love to come and are always welcome, where there 
is never any "fuss" over company, but where 
everyone feels the warm glow of "being at 
home" — this is the greatest asset of the community, 
when we plan for the very happiest times. 

Learning to v/ork together. There are so many 
things right around us that we can use for good 
times in the country to-day, and, best of all, there is 
that neighborliness which makes it possible to 
develop the spirit of working together for the good 
of all which is the secret of all lasting joy. It's when 
neighbors come together to do something outside 
their own personal interests that there is real fun. 
The churchyard needs to be cleaned and flowers 
planted in it; a bad place in the road must be 
worked; or a neighbor is sick and his crops aren't 
yet in. Here is the opportunity to get together and 
do the v/ork. 
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with a picnic dinner at noon, and a glow in hearts cials 
when it is done. 

A neighborhood porch. In a South Carolina 
country-school district, the people decided they 
would like to have a big porch built on their 
schoolhouse, where they could have socials and 
lectures and from which they could watch the 
young people play basketball out on their court in 
the schoolyard. One mother, who saw far, thought 
that getting this porch built could be made into a 
good time. So every one helped. They even cut the 
trees for the great rough posts at the corners. It is a 
very nice porch. It belongs to every one, for every 
one helped some way in building it; and'though 
they have had it 3 years now, and the floor begins 
to look worn from the many feet that have walked 
over it, they all still talk about the good time they 
had building it and what a jubilee there was when 
they dedicated it. Around two sides of this porch 
they are now planting a "celebrity garden," and 
they have written to some of the great men and 
women whom they specially admire, asking them 
what is their favorite flower and planting it. It is a 
unique garden, with everything in it, from 
sunflowers to Senator Tillman's roses, and is most 
interesting. 

Four acres for war orphans. Another rural 
community set aside four acres near its con- 
solidated school grounds to farm together,'the 
proceeds to be used for helping French war 
orphans to have enough to eat. There are so many 
things to be done together in the world, and it is 
such a pleasure to do them. Perhaps this very spirit 
of true friendliness, of glad uniting in a common 
cause, is the greatest of all things that the people 
who live in country places have to bring to the 
world — a world which is seeking restlessly the 
way to human brotherhood. 

Activities of many kinds. In planning so- 




entertainments, and "get-together" times of 
all sorts, it is necessary to remember v/hat it is that 
all people are wanting — friends, something to think 
about, something to laugh over, something to do, 
something to satisfy that longing for excitement, 
variety, companionship, and a know'ledge of the 
beautiful which is in every heart. 

By entering thoroughly into our work in the 
country, and studying all that is back of what we 
do, a lot of pleasure can come to us in our 
everyday tasks. There is excitement in finding a 
good seed ear of corn and taking it to a com show. 
A mother spoke truly when she said: "Since my 
boys have been studying about the best ways of 
farming, the rows are shorter for them, and I 
always hear them whistling as they come in from 
work." A girl will sing as she helps with the work 
of her home, if she enters into that work with her 
heart as well as with her hands; for it is the greatest 
joy to do things for the people we love. 

So the country people of to-day have lots of 
good "get-together" times for this purpose of 
putting a lot of sunshine and interest and joy into 
everyday work, and every up-to-date farmer and 
his whole family have a part in them. The farmers' 
institute, or other meeting, brings its expert 
speakers, its chance for discussion, its exhibit, and 
its opportunities for the people to see one another 
and to sing together; and it's a big chance, too, to 
let the boys and girls have a part with reading, 
spelling, or ciphering contests, junior com shows, 
bread baking, corn judging or stringing, and 
various other judging contests, colt shows, and the 
like. In many places, plowing contests have grown 
very popular in connection with these farmers' 
meetings. 

Some communities are fortunate enough to have 
a short course in agriculture and home economics, 
lasting two weeks or more, with the best kind of 
teachers; and all states have a "Farmers' Week" 
during the winter at the state colleges of 
agriculture. There are counties wrhich have camps 
for country boys and girls, under fine leadership, 
wdiere the young people can study and have good 
times, and come home more proud than ever that 
they are from the country, because they know more 
of the opportunities there. Years ago, 
S. M. Jordan, of Missouri, saw the possibilities in 
a farm boys' encampment. Also, in many_ states 
there are state camps for boys and girls at the state 
fairs, where young people from all the counties in 
the state go. Then there's the county fair, w'hich is 
not al-. ways all that it might be, but which country 
people themselves can make into a happy and 
helpful event with clean amusements and worth- 
while exhibits. 

Touring one's own county. In a county in 
Pennsylvania, the Farm Improvement Bureau plans 
each year an automobile trip to visit all places and 
objects of interest to farm- 



Fig. 267. The stage and auditorium of a municipal building in 
i Wisconsin rural county seat showing local artists preparing for 
i community play. (Wisconsin Bulletin 234.) 
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A boys' and girls' garden in Oregon 

to 



showing what club work and enthusiasm did, in sixty days, 
an ugly, useless backyard 
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An exhibit in a farm boys' and girls' pageant and play festival 
The Need of the Child on the Farm to Have Its Energies Guided and Encouraged is Splendidly Met by Club-work. 

(Office of Extension Work, U. S. Dept, of Agriculture) 
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ers — fine stock, new alfalfa fields, modern farm 
buildings, etc., — near by; and hundreds of 
automobile loads go and enjoy seeing things 
together and they have a picnic dinner at noon. 
Entering into all these good times with enthusiasm 
brings not only pleasure at the time, but added 
pleasure in one's work afterwards. 

Chautauquas and motion pictures. There is much 
of interest in the things that are connected with 
work on the farm; but now, more than ever before, 
country folks are called on to be world-wide in their 
interests. So there are Chautauquas, with their 
speakers on all subjects of current interest; and 
these and lecture courses, also, offer the opportunity 
to hear good music and see good pictures. Many of 
us are within reach of good moving pictures, and 
the best films offer much interest and diversion. 
Some country communities have put moving-picture 
machines in the auditoriums of their school 
buildings, and have a good film shown once a week 
or oftener. Films can be secured from the United 
States Department of Agriculture and, in many 
states, from the State Commission on Visual 
Education. 

Guideposts along the way. Then there is all the 




■\\ orld of friends and, interest apd irojnaaifce to' be 
; found in books and magazine^,x«jh^ii- : cpme right. to. 
'• our doors m-these days. Readirjtenhreles, . tfsing some 
, fine course; ^jtcfft ^fofy0tMtmbx$\ syfetfont office, d. 
or following the re ad irTtf/ courses recommended by 
Mhc- United States BijiMu of Education, for the 
complj^cai |of ^hjtjjf tf/Jrjjficates are offered, are 
worth wfiilc. Th/O^oung Women's Christian 
Associi»'Pi^'l^^>| i ^«teV> list of books and poems 
that countryAj>lMj$iike, for which a beautiful 
bookmark,!/ awaropd as recognition when the books 
have beerj/reafef^^he poems memorized. County 
and state/ libr-ifrians are always glad to recommend 
readingvTor giiy club or group of country people. 
Free liWarte'si^ither traveling or local, are almost 
: always.^YM||^le. 

Pay in ,tty. But : it is not only things to think 
about, but$jjnjgiv:fc> felthings that work muscles as 
well as brgififeilhat young people especially desire 
and need;^4sthere is no surer way to help boys and 
'tbiJwow pure and good than to give them 



Fig. 268. The municipal building of which the theatre is shown 
in Fig. 267. It contains also offices for the city officials, a suite 
of assembly, dining, rest and other social rooms under the control 
of the local Woman's Federated Clubs, and the quarters of the 
Men's Commercial Club. It is a real community center. (Wis. 
Bulletin 234.) 
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exercise out of 
and Recreation So- 
m^mpa,^*ai!BCW^iquarters in New York, 
o'ma 'very helpful material along this line, 
"SJffidard Athletic Badge Test" for boys 
Isyfer which they award a small bronze 
medal* T&'itest requires very little apparatus, and 
canjipje. eMfiiy undergone by the boys and girls in 
anyicb)iM& aeigHborhood. 

' B ieid ^fjfjpets' for both boys and girls_ should be 
eneQUr|§feSiiR^cally and in townships and in the 
coiratr4' .^jGEWhletics, such as basketball, volley 




aH, are always 



Apparatus," ai e desirable. Hikes, swimming, riding, 
autpmobilihg, fishing, hay rides, picnics, corn 
huskings, and Jail sorts of active good times together 
are right, and should be available for every one, but 
especially for the young people. Boys and girls 
should grow up used to having good times with one 
another in crowds under right leadership. 

Pageants and community plays. Pageants are 
among the recent forms of community expression. 
These are a form of drama or play in which many 
people take part, and there is more in the music and 
the color and the action than there is in the words. 
Usually, pageants are given out of doors in some 
beautiful setting of trees and flowers. Many 
communities have written and given successfully 
local historical pageants, showing the development 
of the place from the earliest times, and closing 
with a tableau or prophecy as to its future. . It is a 
chance to give credit to those who have helped in 
the hard pioneer times of the community and to 
bring to mind the traditions which are cherished. 
Inexpensive collections of pageants suitable for 
giving in country communities are available, but the 
best plan is to have the pageant written locally. 

The National Anti-Tuberculosis Society has 
printed for free distribution a very interesting series 
of "Health Playlets," which may be effectively 
given by the children of a community. A student in 
a state college of agriculture has written a play 
entitled "Back to the Farm," which gives in a 
clever, entertaining way much of the philosophy of 
scientific farming. 

A well-written dramatization of some book or 
poem by a person living in the neighbor 
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hood might serve to illustrate the value of the play 
as an expression of the life of the community, but 
plays and dramas by great authors should be 
selected also. If performed out of doors, they can 
be given in the afternoon or, if plans can be made 
for the lighting, in the evening. 

Community Christmas trees and carols. 
Community Christmas trees are as successful in 
country neighborhoods as in cities and towns. 
They can be set either out of doors, in the 
schoolyard, churchyard, or Grange-hall yard, or 
inside, as may seem best. If there are no electric 
lights available, pretty decorations and a 
procession of children with Japanese lanterns on 
long poles add to the beauty of the event. There 
need not be presents on the community Christmas 
tree; but the spirit of love and joy should be shown 
in abundance, and everyone should be remembered 
and given a chance to see the tree. Owners of 
automobiles should take the carol singers to sing to 
such old or sick people as could not come. 

" Get-together" dinners. A community dinner 
once a year, preferably in the spring, in order to 
welcome the new tenants just after they have 
moved in, is the custom in some country 
neighborhoods. Events recognizing family 
relationships are pleasant, too. The 



girls in a country place in Kansas gave a party 
for their fathers. Mother-and-daugh- ter banquets, 
father-and-son banquets, parties for grandmothers 
and for little brothers and sisters are popular in 
many country places. 

Good times and good friends. It is very certain 
that whatever really good times people enjoy 
anywhere may be enjoyed at their best in the 
country; and no people deserve good times more or 
know how to enter into them better than country 
folk. And to-day, with better roads, swifter means 
of travel, more modern homes, with the 
masterpieces of music, art, and literature within 
our reach, with the 'most noted speakers coming 
near enough for us to hear them, and with the 
beauty of God's world all around us, everyone who 
lives in the country should have the opportunity of 
a real good time. 

And with it all there must come that love for our 
neighbors which makes for eternal happiness. A 
farmer who had lived for many years in one 
community said near the end of his life: "I think I 
love everyone in the world — but, especially I love 
the people that live from Xenia to Cassar Creek." 
To love those who live around us as much as we 
love ourselves — this is the great secret of good 
times in the country. 



THE COMMUNITY LIBRARY 

By Eveline Warner Brainerd, who was born on a Connecticut farm which she now owns and manages, and who 
is also a trained librarian. Volumes have been written about the ability of books to enrich human lives; but that 
they may do so they must be within reach. Many farm communities are fortunate enough to center around a village 
or be within reach of a town in which a library can be or already has been established. That it may make best use 
of such an opportunity, a community should know something of the workings and needs of a library, something of 
how to enlarge and improve it. These matters Miss Brainerd discusses out of her own experience as well as the 
accumulated knowledge of others. — Editor. 



UNLESS we include the various small collections of books found in rural 
schools, there are comparatively few libraries in the open country. We 
must, therefore, confine the present discussion to libraries in villages and 
small towns, excluding the deposit stations, or traveling libraries, operated by 
county libraries, which are treated in a separate article, below, on "Rural- 
Library Extension." 

The best recipe for a village library, or indeed for any library, is that given by John 
Cotton Dana, head of a widely useful public library. He says: "Get a room, a flat-top 
desk, a plain bookcase, and a real librarian." 

The room or building. Considering the room first — though, as a matter of fact, it is 
the least important, if most prominent, feature — how is the library to be started? The 
whole tendency to-day is toward the free library. This can be arranged by town action. 
The town votes a sum of money for the library and appoints a board. In most, if not all, 
states, the town-owned li-' brary has certain advantages. The state often grants it a sum 
each year for books, to be chosen from the excellent state lists. The disadvantage is that 
local politics may enter into the library management. 



316 



THE FARM COMMUNITY 



315 




>f the%«Hffi!r 



Fig. 270. A central county public librar 
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California farm community which typifies the wealth of the 
surrounding farms and the intelligence and progress of their 
owners. 
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advertise hooks on current topics. Then all new 
books (save reference, fiction, and juveniles) and, 
of course, rare or costly volumes, should be placed 
for a time between book- holders on the tables in 
the reading room. In one small library, this 
experiment was tried, with the result that a dozen 
serious books on questions of the day were found at 
the end of a few months to be nearly as shabby from 
constant use as the most popular novel. 

Story hour and oral book review. The story hour 
has long been a means of gathering children at the 
library and interesting them in worth-while 
literature. The same 
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idea is behind the oral book review, in which the 
librarian, or some one else acquainted with the 
subject, gives an informal talk on the latest books 
purchased, on some special collection in the library, 
or on some special topic dealt with in a book. It 
takes much ability and effort to make known the 
practical value of books, or even to convince peo- 
ple of the pleasure there is in reading; but if the 
library does not succeed in some measure in thus 
impressing its community, it has failed in part of its 
task. This thought brings us back to Mr. Dana's 
recipe. Whatever your library goes without, don't 
let it lack a "real librarian." 



RURAL LIBRARY EXTENSION 

By Mary Emogene Hazeltine, Preceptor of the Library School of the University of Wisconsin and supervisor of 
the public libraries of that state since 1906. She was born in western New York and has always kept in close touch 
with farm conditions. After graduating from Wellesley College in Massachusetts, she taught for two years in the 
Killingly township High School in Connecticut, gaining there a further knowledge of rural communities. From 
189J+ to 1906 she was librarian of the James Prendergast Free Library of Jamestown, N. Y, injvhich capacity she 
came in touch with the rural library situation in that state. With Wisconsin essentially an agricultural state, her 
present work has to do largehj with library problems of the small towns and the open country, and requires a 
constant familiarity with rural library development throughout the country. — Editor. 



THE present-day hope, with its partial fulfillment, of a book from a free li- 
brary for every rural dweller, marks a long stretch of time from the mo- 
nastic libraries of the Middle Ages, where books were closely guarded for the 
use of priests and monte, and from the great university libraries of later cen- 
turies, where books were hoarded for scholars and the nobility, to the free 
lending libraries of American cities and towns, where books are provided for 
the free use of all residents. 

Origin of modern public-library movement. The modern public-library 
movement began in our cities about 1876. To-day, almost every city and 
town throughout the country has its free library, well-organized and well-ad- 
ministered, where any of its citizens, of whatever age or estate, may borrow 
a book or a magazine for home reading, or may secure information on any de- 
sired subject from the books in the library through the aid of its trained work- 
ers. Almost immediately it was recognized that books did not belong exclu- 
sively to dwellers in cities and towns, but to the entire population, rural as 
well as urban. To aid in solving the 
problem of making free books avail- 
able to all the people, state aid and 
supervision were naturally sought, 
following the method of the public 
schools, which have attained their 
wide and successful operation through 
state support. 

Massachusetts was the first state 
to establish (in 1890) a library com- 
mission, which was "authorized _ to 

grant tO any tOWn, Upon the establish- Fig; 271 This is the kind of community to which the 

°,np i t r-t d>i aa • traveling library carries comfort, encouragement and new 

ment of a free public library, $100 m ideas. 
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books." New Hampshire followed (in 
1891) with a similar law. In 1892, 
New York developed a complete sys- 
tem of state supervision of libraries, 
and was the first state to establish 
traveling libraries, the distribution of 
these beginning in the following year. 

This plan of supervision for better 
library development, for higher stand- 
ards of service, and for library exten- 
sion to the entire population, was fol- 
lowed by other states, until, in 1917, 
no fewer than 37 states were under- 
taking library extension work, either 
through a state library commission or 
through the state library itself. 

Although the organization and 
methods of the several states differ 
materially, the common aim is to en- 
courage the establishment of libraries 
in all communities able to support 
them, to promote the efficiency of 
libraries already established, and (in 
30 states) to maintain a system of traveling libraries for the rural population. 
In spite of the fact that statistics show a great increase in the number of books 
in traveling libraries, a careful study of conditions in rural communities indi- 
cates that many millions of people either are not reached by these libraries or 
do not understand that they have these privileges. 

A book for everyone in the state. It is a great problem for the state to reach out 
from its capital city with a book to every individual within its borders. While the state 
traveling library has done much in the years since 1892 to give everyone within the 
state boundaries the right book for his need or his pleasure, the very extent of the field 
has revealed its limitations. Consequently, a smaller unit, following the existing 
political organization, has been tried. 

The first county libraries were established in Ohio in 1898, and the movement has 
spread from state to state, until -to-day 15 states have passed laws authorizing county 
library work in one form or another. The county commissioners or other governing 
body may contract with an existing city library to extend its privileges to the whole 
county in return for a definite annual appropriation, or a new county library, supported 
by a tax levied on the whole county, may be created. The system has been very fully 
worked out in California, where a large majority of counties have well-developed 
county libraries reaching every part of their large districts. 

In parts of Indiana and Iowa, the township has proved to be the better unit of 
organization, and occasionally several townships have united in supporting one library. 
In any case, the smaller field, whether township or county, makes possible a more 
personal contact between librarians and readers, and cuts down the shipping distance. 

The county library and its aim. The fully organized county library aims . to make 
books accessible to every reader or potential reader within its boundaries. • Its 
distributing agencies are branch libraries with reading rooms in the larger towns and 
deposit stations or traveling libraries in the rural dis- 





Fig. 273. A traveling library 
in a country store. After a 
certain period these books are 
sent elsewhere and replaced 
by others. 
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tncts, placed in the schools, in the village stores, and in 

the post offices. These small collections are made up to 

suit the type of community to which they are sent, are 

changed at frequent intervals, and are supplemented by 

a delivery service from the central library, which brings 

any particular book that may be desired. Isolated 

farmhouses may deal directly with the central library, 

receiving by parcel post a book ordered by post card or 

over the telephone. A collection of books from which 

to choose may actually be brought to the door by a 

book wagon, driven by one who cares both for books 

and for people, or, in up-to-date fashion, by a book 

auto. This latter makes trips on a regular schedule, 

interrupted only occasionally by impassable roads. 
Though this house-to-house delivery in rural districts is 
not yet common, it has passed the experimental stage, 
having been used in Washington County, Maryland, 
since 1901, and, more recently, in the Middle West, especially in Indiana. 
On a trip to the county seat, the library is one of the places to be visited, 
the farmer receiving the same service as the city resident, while the county 
teachers' association and other county organizations may -meet in its audi- 
torium. 

The development of the idea of library extension, together with the working out of 
practical methods for carrying it into effect, has not been an isolated movement. 
Through the West, the women's clubs have been an active factor in supporting and even 
in initiating library service, several state federations having operated traveling library 
systems of their own before state library systems were established. The state and county 
fairs have given the opportunity for widespread publicity concerning the use of the 
books. The parcel-post system, good roads, and inexpensive automobiles have made the 
rural districts accessible. The centralized country school, with the many clubs growing 
up around it, is becoming a library center of distribution, not only for children, but for 
all classes and ages. So library extension will advance and perfect itself as rural 
communities develop. 

Farmers not alive to their privileges. It would seem that a movement which has been 
developing since 1892, with the state to support it and librarians eager to push it, would 
have advanced more rapidly, especially in the 
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last decade. It is safe to say that the 
trouble is largely with the farmer him- 
self, who has not understood that he 
has these opportunities. Busy with 
practical affairs and the long day's work, 
he has not hitched his farm to a book, 
nor has his wife so hitched her home, 
while both have failed to appreciate the 
recreation that cornes through reading. 
Besides, up-to-date books are among 
the potent means of helping to keep 
the boys and girls on the farm. 

How he can get and use library 
privileges. With the experience that 25 
years of rural-library extension affords, and the laws already on the statutes in 
many states, farm dwellers should be able to advance the cause to such a de- 
gree that the next decade shall show every country district as well supplied 
with free reading matter as the city precincts. This can be done if every 
farmer will study his state library law. County library privileges should also 
be investigated. When he has learnt what the law allows and what has 
actually been provided in his own state and county, let no farmer fail to utilize 
the service to the fullest extent. Books should be borrowed for all the family 
— "Mother Goose," to read to the baby; picture books for the youngest children 
and books to read to them; easy books and fairy tales for the children beginning 
to read for themselves; books of adventure and travel and good stories for the 
growing boy and girl; all kinds of books for the farmer and his wife, from 
tales of everyday affairs to accounts of the world beyond the sky line; and even 
a large-print edition of an old favorite for grandmother. 

Having discovered and utilized these privileges, the news should be spread 
among the neighbors, at Grange meetings, in church, at fairs, in schools and 
neighborhood centers, wherever a word can be spoken. Personal recommen- 
dations and approval are the largest factors in modern publicity. 

If, on searching for state and county laws, it is found either that they do 
not exist or are inadequate, the farmer should undertake, through the proper 
channels, to see that bills are drawn and legislation enacted that will bring 
library extension to his state. Or, if the laws are already made, but lack suf- 
ficient appropriation to render them effective, the necessary financial support 
should be authorized. If county or township service seems best for his local- 
ity, the county or town board should 
be approached with enough backing 
to prove the importance of the move- 
ment and a willingness to support it 
by the slight increase it would mean 
in taxation. 

On the other hand, if he finds the 
laws ample; but the service poor, the 
matter should be followed up until im- 
provement comes. It should be remem- 
bered that service is generally coordina- 
ted with local demand and patronage. _ 

Bl„ „ , , , , , i.ii . BtlG- 276. This library is part of the traveling eatnp- 

ie larmer ShOUld ask tor the bOOkS he ment of a progressive county agent who knows what it 

WantS, and Should expect gOOd Service, the interests of the world outside. 




Fig. 275. The book wagon or traveling library is no longer an 
experiment in several states. It is simply an adaptation of 
extension methods to library aims. 
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even delivery at his very door. He should know the authorities from whom to ask advice 
about books and reading, and for information and help on any subject. Further, he should 
demand that rural libraries, both as to books and the personal aid of the librarian, keep 
abreast in their development with libraries e'sewhere. The farmer should be able to 
supply his book needs as easily as the town man who lives on the same street with the 
library. Let such library service be the slogan of all who live in the country. 

COMMUNITY MUSIC 

By Eveline Warner Brainerd,_ who has taken an active part in all phases of community development, Love for 
music and the ability to create it, even among the peasant classes of a country, seem to be national characteristics of 
the Old World rather than of the New. For our part, the fact that we have no peasant class may account for this lack. 
Another may be the comparative youthfulness of our country, since folk music usually needs centuries in which to 
groiv and ripen. Nevertheless, Americans do enjoy music, and given the necessary impetus and instruction, can make 
and fully enjoy it. Some of this stimulus is given by Miss Brainerd in the following discussion. — Editor. 



ONE of the great advantages of the country over the city is that all the 
interesting things are not done for one in the country; one has to take a 
part in the doing of them. 

Community music should rank among the first of the many activities that grow up 
naturally in the country or in which it is comparatively easy to create interest. The real 
spirit of community music lies in the work of the people themselves, rather than in that 
of hired performers. The name may be new, but the idea is old. 

The old singing school. Two generations ago a simple yet worth-while form of 
community music flourished in our country districts. This was the winter singing school. 
A teacher was hired, and paid a small fee representing contributions from each member; 
any one could join; and the whole village came and sang. This was before organs and 
pianos were common in the country, so the teacher carried his tuning fork from village to 
village. 

The village band. Another form of community music is the village band. Although 
such bands, with their limited memberships, are a little more like clubs than some other 
community organizations, they are, nevertheless, fine examples of community spirit. 
They are organized primarily for serving at neighborhood functions, and usually for love 
of the work and because of pride in theh village. The United States, though, is not a 
musical land. It ought to be. Music brings good cheer and a neighborly spirit. There is no 
more restful, more uplifting recreation. It is not, as we too often think, a luxury, but 
really a part of life, when we take the broadest view of what life should be and may 
become. To leave it out means not only that we miss a personal pleasure, but, also, that 
we have thrown away a great power for good, for social purification, and for happiness. 
There is probably nothing that serves so effectively to bind neighbors and groups and to 
give them a sense of good fellowship as music which they have made together. The 
church knows this and has always paid great-attention to its singing. 

Soldiers should sing. The army knows the value _ of music, and every training camp 
now has its instructor to teach and lead in singing. Formerly, before the World War 
brought new ideas and methods, thousands of men for the most part whistled as they 
marched, not because they did not like to sing, but because they knew no songs. 

Americans and music. If America may not be classed as a musical country, yet many 
Americans love music. Each year vast sums are spent on the 
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operas and concerts in the large cities. Valuable as these are for the people who have 
the opportunity to enjoy them, they do not meet the great need of the country. Parents 
who make sacrifices to give their daughters music lessons, understand the desire and 
need we have for music in our homes. Often, however, these daughters are not able to 
learn to play enjoyably. Still the daughter who is not a pianist may, perhaps, become a 
good singer, and may heartily enjoy taking her part in a chorus. She may even take a 
new interest in piano playing, if "pieces" are no longer demanded from her, but merely 
accompaniments to the songs and hymns which the family and neighbors like to sing. 



What the singing of old German chorals did. The 
chorus is the simplest and most important form 
which community music can take. Almost every 
one enjoys the realization that his voice is a part in 
that volume of sound which rises majestically from 
the mass of singers. The first large chorus in this 
country to attract popular notice was one in 
Bethlehem, Pennsylvania. There, even in the days 
of Benjamin Franklin, an ancient Moravian church 
was famous for its singing. Twenty years ago, or 
less, a new organist came to this church. For 
centuries, the Moravians had been singing the 
glorious old German chorals, and these alone. The 
young musician was struck with the beauty of the 
music and the earnestness of the singers. From his 
church choir, grew the Bach festivals which have 
made Bethlehem famous, and have caused it to 
become a gathering place for musicians and music 
lovers at Christmas and Easter. Yet, wonderfulas is 
the singing, the singers are only the men and 
women of the neighborhood singing the music they 
love. 

Community singing in Connecticut. TJp in the 
hills of Litchfield, Connecticut, where winters are 
harsh, roads rough and steep, and houses scattered, 
there is a broader, and so a better, working out of 
the community-music idea. This movement, which 
grew from some free, open-air concerts on Norfolk 
Green, has been aided through the generous 
support of two local music lovers. The Litchfield 
Choral Union takes in 5 towns. A musical director 
gives a weekly lesson in each during 3 months of 
the year. Anyone who can sing is welcome. From 
these 5 groups is chosen the chorus for the annual 
festival. One year, 416 voices were selected out of 
a total of 700. From a population of 800 in one 
village, 110 are in the class. Such is the interest 
that some members, whose homes are outside of 
the villages, walk 3 or 4 miles or drive 10, week 
after week, winter after winter. Although the 
festival has grown to be a musical event of real 
importance outside of Litchfield County, the real 
value of the Choral Union is the happiness which it 
has given to the 5 villages. It has brought together 
all sorts and conditions of people. Catholic and 
Protestant, employer and employed, college man 
and laborer, landowner and renter, all have been 



bound together in a happy endeavor, a friendly 
enjoyment, a common neighborhood pride. 

Where the audience joined in. In a country place 
of 6,000 people, a musician offered to train in 
singing as many people as would come. The 
closing concert was to be free, and the members of 
the class were to contribute 50 cents each to cover 
the incidental expenses. The people came and they 
sang. And not only that: they interested so much 
those who did not come that when, at the festival, 
the words of the Bach motet were distributed, in 
order that the audience might follow, the audience 
not only followed, but joined in also. Great was the 
surprise and delight of the leader, who, more than 
he knew, had awakened the love of music in a 
secluded community. 

Many states encourage the movement. The 
Middle West has done more than any other part of 
the country in using the musical material at hand. 
State colleges, notably at the universities of 
Wisconsin, Kansas, and Michigan, have been 
leaders in spreading the knowledge that the 
making of music is within the power of almost all 
of us, if we only go at it in the right way. In 
Illinois, there are many bands and orchestras, and 
Indiana has her festival choruses. Richmond, 
Indiana, has a chorus of many grown folks besides 
the school choruses; and there they have wisely 
solved the problem of the full community or- 
chestra by having the rarely used instruments 
owned by the community. 

Kansas a leader in co mm unity singing. Thanks 
to the Dean of the School of Fine Arts of the 
University of Kansas, any one fortu- 




Fig. 277. An outdoor song service. Music is nowhere more 
impressive than in the out-of-doors 
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nate enough to live in that state has -only to write to 
Lawrence, if in want of advice^s to programs, 
Victrola records for "appreciation concerts;" or even 
of an organizer. And the people of Kansas do send 
to Lawrence, and the reports of the work of town 
orchestras and town choruses throughout the state 
show what comes of that. These towns are all be- 
ginning in a small way, like one, for instance, that 
gathered the people first for an informal "sing" in 
the lighted courthouse yard, and distributed the 
words of a few well-known songs, on leaflets given 
by the town printer. At the next "sing," in marched 
the town band, and that was the beginning of 
success. Winfield is a good example of the Kansas 
methods. Music there began very naturally with a 
high-school orchestra and a chorus, the two 
combining once a year for a concert. The one 
concert grew into a series of performances. Then the 
pupils who had left the high school and the people 
who had never been there, wanted to share in the 
good times of the chorus and orchestra. It was 
found, too, that professionals were glad to give their 
services for something that belonged to everyone. 
So out of the school music clubs came the 
community music; came special programs for 
children; came orchestra training as a part of the 
public-school curriculum; and came to Winfield 
itself the prize offered by the Child Welfare 
Department of the University of Kansas for the best 
town for children in the state. 

Two lads as leaders. It was the singing of two 
lads coming home late in the evenings that turned 
attention to singing in another village. There had 
been musicians among its people in other days, but 
these were gone. They had left behind them, 
however, as memorials, a fine church organ and a 
beautiful piano, but nobody who could sing. At 
least, that wqs what everyone said till some one 
began to think about those boys singing along the 
road in the darkness. It was decided that the youths 
should have a singing teacher, and they brought into 
the class a few of their friends. The second year, the 
class became , a large one, drawing in many of the 
people from the surrounding country. It was 
surprising what a difference there was in the village 
celebrations after this work had been going on 
awhile. The Sunday school opened with a song 
service which made even the least interested "sit 
up." The children had learned the delight of singing 
together, and the feeble little pipings from distant 
corners were things of the past. 

There was a Christmas tree on the green that year. 
It was not a very big village, and a good many 
houses stood empty in December after the summer 
visitors had fled. But there were plenty of people, 
big and little, to see the tree lighted. The old 
Christmas carols rang out, and there were more 
Merry Christmases spoken than Santa Claus had 



heard before. Besides that, the few sick people and 
old people were made happier by the sound of 
carols under their windows, as different groups of 
their neighbors paused on their way home to 
surprise them with the season's greeting. 

This village singing club has thus far contented 
itself with such celebrations, and with making 
ready for an Old Home Day on the Fourth of July 
by presenting a program, not only of our own 
patriotic songs, but of those of the nations from 
which the settlers came, and of those of the 
foreigners now settled in the town. They hope, 
another year, to combine with other nearby villages 
that are beginning to pay attention to the voices of 
the boys and girls, and thus to have a concert in 
which the whole county will be interested. This 
does not mean that they are going to use themselves 
up on the festival, so that they will not be ready for 
the everyday pleasure of singing at the usual town 
gatherings. The members are pledged to stand 
always for community music, never permitting 
quartet or solo work to displace the work of the 
largest possible number of people. They are going 
to make people think of the music, not of the 
musicians. The festival gathers together singers 
from many scattered communities; it gives them 
something definite to work for; and it necessitates 
the thorough study of some great musical 
composition. But, in addition to this festival work, 
a community chorus should study folk songs, 
patriotic airs, and all music that fits in with daily 
life. 

A hopeful field. Each neighborhood, however, 
must adapt to its own needs and circumstances 
what is to be learned from those who have made a 
beginning in this hopeful field. 




Fig. 278. A community band made up entirely of farm 
boys. Such an organization can add to their pleasure as well 
as that of all the neighborhood. 



It does not, of course, follow that one community 
can do just what some other has done. The big truth 
to bear in mind is that, under the right plan, 
community music is everywhere possible. 
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ORGANIZATIONS FOR RURAL COMMUNITY DEVELOPMENT 

By Mrs. Helen Johnson Keyes, who has 'personally taken pari in or come in contact with most of the subjects 
she treats of. It vs (rue that farmers have been slower to organize than mosi classes or groups of workers. But the 
peculiar and difficult conditions under vMch they work, make cooperation harder to bring about than in any other 
industry. Yet they have created and maintained some organizations that have attained considerable importance 
and extent. What these are, what they can do, and how their good effects can be increased by others are suggested 
here. — Editor. 



IN THE Colonial period, organization by farmers was occasional and tempo- 
rary, chiefly for defense against Indians, or for the larger operations of agri- 
culture, such as harvesting. Between 1869 and 1889, it existed mainly for the 
purpose of regulating, through politics, the business of other people, in order 
that monopolies and middlemen should not exploit the profits of the soil. 
Since 1889, it has assumed a somewhat new character, and, leaving politics to 
politicians, has bent its attention on its own business — not merely increased 
crop production, but buying, selling, storing, and transporting. Combined 
with these large economic programs, it has always had an educational and a 
social mission of great value, particularly in the small local units or clubs. 



in the community more attractive. 



Local Associations 

It is, in fact, these local associations which are doing the most effective 
work in making the countryside sociable and attractive. It might be said that 
they have in charge the educational and social life of the American farm, al- 
though the widespreading network of local and Federal government agencies 
now operating in the country has drawn to itself many of the tasks which were 
once performed by voluntary associations; consequently, these latter have be- 
come cooperating forces instead of pioneer influences. Their strength, how- 
ever, is increased by this fact. It matters little whether they are only local or 
are local units of state or national organizations; in every case they exist for 
the purpose of making life in the home more efficient with less labor, and life 

dramatics by local or imported talent. The 
noon intermission is a great event, and in- 
cludes a large dinner. 

In most cases, each club is an entirely inde- 
pendent body; but in certain states, Michi- 
gan, for instance, the individual clubs are fed- 
erated into the State Association of Farmers' 
Clubs. In 1908, no fewer than 120 clubs from 
32 counties were included in this federation, 
with a membership of over 7,000. An annual 
state meeting of delegates is held. 

Farm women's clubs. Farm women's clubs 
are strong influences in the new housekeeping 
and home-making. Many of them confine 
their programs almost entirely to housekeep- 
ing problems, the care of children, and the 
earning of pin money; others are more liter- 
ary in their scope; and still others become 
c r \ I 19 - x A J far J mers ; clu , b demonstration meeting in the trave i c i ubs assisted by the cheap prints of 

South. Social and educational activities are everywhere going r- , . , ■ u ur 1, 

hand in hand. & & tamous places, sold at a low price by publish- 

ing houses. Food is always an important 




Farmers' clubs. So-called farmers' clubs include 
the entire family in their membership. They hold 
all-day sessions which are devoted to farming and 
farm-home problems, but are enlivened by music, 
recitations, debates, and 



part of the programs. 

Boys' clubs. Boys' clubs are of value in 
turning to account the energies and talents of 
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youth, which are often wasted when not organized. 
Boys under 14 years of age need a young leader 
who inspires hero worship. A secret and a badge 
add greatly to the spirit of fellowship. The drafting 
of a constitution and the formal election of officers 
is a good lesson in government. The regular 
meetings should never be invaded by grown-ups; 
but the entertainments, debates, and athletics which 
are open to the public will welcome the cooperation 
of parents and friends, and may be mighty 
influences in promoting sympathy between 2 
generations. So organized, the boys will enter 
heartily into community-im- provement work. 

Girls' clubs. Girls' clubs are of value in creating 
the good homemakers of the approaching 
generation. They put fun and pride into labor, and 
teach the joy and beauty of friendliness. Girls who 
have been members of these clubs will be better 
wives and mothers than they could have been 
without that training. 
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Young people's clubs. After boys and girls are 18 
years of age, they can work together for all sorts of 
good things. Dramatics and pageants which 
illustrate local history can be staged by them, and 
exhibits of historic heirlooms have often promoted 
a local pride which has found expression in better 
home institutions and better citizenship. 

Parent-teacher associations. Parent-teach- er 
associations are doing a splendid work in bringing 
home and school into sympathy and cooperation. 
Every neighborhood ought to have one, and the 
mothers and fathers should meet with the teachers 
at least once a month during school term, and find 
out how they can help them. They should make the 
teachers welcome in their homes, and aid them in 
becoming familiar with the work and problems 
which the children encounter out of school. Neither 
home without school nor school without home can 
educate children. The two must join hands with the 
children in the center. 



National Organizations with Local Units 



The Grange, or the Patrons of Husbandry. The 
Grange is a great national secret order. We know 
and love it best in its local groups, called 
"Subordinate Granges"; for these are community 
associations, made up of men, women, and young 
people over 14 years of age, who live in the same 
township or within a radius of 5 or 6 miles of one 
another. They are naturally bound together by a 
oneness of interest; for, to a great extent, they are all 
doing the same kind of farming, living in the same 
kind of home, and seeking the same kind of 
education and enjoyment. Beyond this, they are 
united by secret ritual, signs and passwords. The 
effect is to introduce a new tie between members of 
the same family (for membership frequently 
includes an entire household); to show neighbors 
how many things they can enjoy together; to speed 
up community efficiency; and to direct education 
and amusements toward real community needs. 

The importance given by the Grange to woman's 
judgment and work has a very positive influence in 
extending her usefulness. It gives her an increased 
respect for her tasks at home'and an active interest 
and influence in community betterment. Four 
offices in the Grange are necessarily filled by 
women, and others may be filled by them. That of 
lecturer in the Subordinate Granges is frequently 
held by a woman. Whether man or woman, the 
lecturer is charged as follows: "In selecting subjects, 
include the household and the home. A well-ordered 
household is essential to a happy home, and without 
a happy home, no farm is fully a success." With this 
idea in view, the National Grange has a home-eco- 
nomics committee; and the National Lecturer has 
prepared a handbook to aid the subordi 



nate lecturers, in which is included home-eco- 
nomics work. Members of the Granges do well 




Pig. 280. Exterior (above); dining room (center); and 
assembly room (below) of a Grange hall in a small Wisconsin 
village. It contains also a kitchen, furnace room, men's 
smolang room, children's room and cloak room, It cost 
complete about 83,000 and is used for all sorts of social 
affairs as well as Grange meetings. (Wisconsin Bulletin 234.) 
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Fig. 281. The community club, rightly organized and 
conducted, can serve as the heart of the community through and 
by which a stream of inspiration and encouragement is sent to 
every member. 



to qualify themselves for lecturing along 
household lines; they may also ask state colleges 
and other institutions to cooperate with them by 
supplying speakers. In line with this work, 
Subordinate Granges have greatly enhanced 
women's exhibits at state and county fairs by 
practical and helpful demonstrations of the home 
arts. 

At each meeting of the Subordinate Granges, 
after the ritual is completed and the business 
transacted, there follows a program, which has 
been arranged by the lecturer. This may include 
music, recitations, readings, debates, and serious 
discussions of local conditions and needs. It may 
be followed by a "feast" or, as is frequently done, 
the session may be divided into two parts, the feast 
forming an excellent intermission, during which 
everyone is refreshed and stimulated by good food 
and by the exchange of ideas. 

Meetings are often held in schoolhouses; and, 
when this is the case, an impetus is given to the 
valuable movement of making schools community- 
center meeting places. However, when Subordinate 
Granges are strong enough to erect their own halls, 
it is even better, for these are specially adapted to 
the social and educational life of the Grange. 

How to establish a Grange. When it is desired to 
establish a Grange, the best plan to adopt is to 
write for a copy of the "National Grange Monthly," 
Westfield, Massachusetts, which will contain the 
name and address of the National Grand Master, 
who may be asked to send a copy of the last annual 
pro 
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ceedings of the National Grange. This will give a list 
of the names and addresses of all the state masters. 
The master of the State Grange to which your 
Subordinate Grange will belong, will gladly 
cooperate with your neighborhood in every way, and 
will even send out organizers to start your work. 

Pomona and State Granges. All the Sub- ■ 
ordinate Granges in one county often'organize into 
a larger unit, called a "Pomona Grange." Pomona 
Granges have great monthly rallies, which 
comprise, as far as possible, the entire membership 
of the included Granges. 

The State Granges are made up of delegates 
from the Subordinate Granges. They, as well as the 
National Grange, hold annual meetings only. Both 
of them are legislative and executive bodies and, 
considered by themselves, exert little social 
influence over the countryside. They are, however, 
the fountainheads of business, and clearing houses 
for subordinate activities. 

Organization and history of the order. The 
Grange includes 7 degrees, the first 4 of which are 
conferred in the Subordinate Grange. The fifth 
degree is given in the Pomona Grange, the sixth in 
the State Grange, and the seventh in the National 
Grange. 

The history of the Grange follows closely the 
development of farming as a science and a 
business since the Civil War. It has been the friend 
of almost every reform that has benefitted the 
farmer • and his family since 1868. The study of 
its struggles and achievements might become with 
profit a part of the educational programs of 
Subordinate Granges. 

The Farmers-' Educational and Cooperative 
Union of America exists principally to regulate the 
business interests of farming. It is a secret order, 
exerting tremendous local influence, and 
possessing vast interests in fertilizer plants and in 
machinery and guano factories. By means of these 
Union-owned industries, localities are able to 
establish agencies for buying and selling in bulk, 
thereby driving to the wall small merchants as well 
as the retail agents of large interests. The Unions 
have sometimes been accused of impoverishing 
extended districts in this manner; but, in defense, 
they point to the increased efficiency on the farms, 
and to the larger incomes of farmers which have 
resulted. They maintain, moreover, that they have 
not used this boycott except when forced to it by 
unfair treatment. They are arrayed against the 
mortgage and credit system, and against graft, ' 
and they own a system of cotton warehouses in 
every cotton-growing state. 

The order was organized in Texas in 1902, to 
exist for 50 years. It speedily absorbed a number 
of those organizations which had sprung up in 
rivalry of the Grange. By 1906, it had Unions in 
every southern state and in some northern ones. 
The total number in the United States was 6,870, 
and new charters were being issued at the rate of 
25 a day. In 
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a few years, the membership 

and it is still increasing, making steady- head way 
in the North. Its membership includes both sexes, 
and receives Indians. Separate Unions have been 
established by negroes. Bankers, merchants, 
lawyers, and members of trusts and combines which 
might prove injurious to farming, are rigidly ex- 
cluded from membership. 

The order cooperates with organized labor, and 
pledges itself to give preference to the products of 
labor which is organized, and that its leaders shall 
cooperate with those of labor in efforts for 
legislative and political justice. 
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The American Society of Equity of North 
America. The local units of tfc;,s National or- ■ 
ganization have great independence of action. 
Members are expected to extend fraternal care to 
one another in illness and misfortune. Harmony and 
brotherly debate are urged for the settlement of 
quarrels and disagreements. Meetings are held in 
the open country, in towns, and in hamlets. Its 
influence is mainly in the grain-growing belt. It 
was incorporated under the laws of Indiana in 1902, 
and is not a secret order. It exerts a strong influence 
in determining the prices of farmers' commodities. 



National and State Organizations Without Local Units 



The Dry-farming Congress. The Dry- farming 
Congress is an efficient association, holding yearly 
meetings with a large body of delegates. Its purpose 
is not only to make the "desert blossom as the rose," 
but to encourage everywhere an agricultural practice 
which shall conserve moisture to the utmost. 

American International Congress of Farm 
Women. The American International Congress of 
Farm Women, organized at Colorado Springs in 
1911 as an adjunct or fellow body to the Dry- 
farming Congress, held a number of interesting 
annual sessions, one of them in Belgium, and 
several in connection with the Dry-farming 
Congress in our arid states. In 1914, it separated 
from the Dry-farming Congress, in order to make 
clear its nation-wide scope, and met independently 
in 1915, but has been little heard of since that time. 
Its weakness lay in its lack of basic organization. 

The Hartford Movement. The Hartford 
movement in Vermont owes its beginning to 100 
influential men in Hartford township, who 
organized in 7 groups, to promote better farming, 
better schools, and wiser and more abundant 
recreation. Out of the movement, grew 



the Greater Vermont Association and the 
Bennington County Improvement Association, 
which receives help from the United States and 
from the Grain Growers' Association. Other 
Vermont counties have organized in a similar way. 
The movement has consolidated churches, and 
improved religious and social conditions inj small 
towns. It carries on summer conferences in the 
open country, and, with the churches as centers, it 
encourages extension teaching and correspondence 
courses'in modern agriculture and housekeeping. 

The Amherst Movement. This movement for the 
enriching of social life in a farming country, was 
started by President Kenyon A. Butterfield, of the 
Massachusetts State Agricultural College, situated 
at Amherst. Its special contribution is a 5-week 
summer school, which closes each year with a 
conference of agricultural educators and rural so- 
cial workers. Although it gives attention to 
technical agriculture, its emphasis is laid on the 
problems of church and school and such subjects as 
organization, reading, and amusements. 



County Fair Associations 

These associations provide in each county local agencies which operate through the 
different districts, encouraging organization among farmers and farm women in behalf 
of better production and better homes. They cooperate with the colleges in extension 
teaching; and the colleges, in turn, furnish the associations with exhibits, judges, and 
demonstrators for their shows. The results of their work are seen in the county fairs; but 
it is in the effort which local groups put forth in producing and preparing their exhibits 
that the real educational value of the movement lies. The people of the different 
neighborhoods may or may not hold regular meetings; but they are sure to visit together, 
in order to compare the results of their work, be it farming or household arts. Under 
community-spirited teachers, too, school-children are organized, in order to prepare their 
exhibits of sewing, cooking, and carpentry. 

The feeling has become almost universal that these associations ought to become 
permanent, like the farmers' institutes, and not confine their activities' to the short 
seasons when fairs are held. There is a tendency to employ as 
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fair-as soc'ation secretary a man who is not a mere clerk, but an able agriculturist with 
the spirit of leadership, who will encourage an all- the-y ear- 'round association, with 
every locality constantly alert in the study and practice of better farming and farm 
homes, and with neighbors brought together in frequent meetings for the exchange of 
ideas and the benefits of team work. Local fairs held in the schoolhouses or community 
halls are an excellent side activity of the associations. 

AGRICULTURAL FAIRS 

By Wm. L. Nelson (see Chapter 9), who, as organizer, legislator, state official, representative of the press, 
practical farmer and student of men _ and things in the country, has had ample opportunity to arrive at definite 
and convincing conclusions about fairs. There has been a very noticeable change in these affairs, even within the 
present decade; for the most part, this change has been in the direction of improvement and greater usefulness. 
Mr. Nelson suggests how this change can be made still greater, and what is better, permanent . — Editor. 



THE agricultural fair, as we know it to-day, had its origin in the Old World 
fairs and market days. Bartering and buying led to comparison. As 
time went on, breeders met, compared, argued, and judged, as cattle were 
brought out for review. Gradually the sale features, while important, became 
secondary to the show. Competition created wider interest, and more people 
came to see and to learn. In the course of time, the idea spread to America. 
Here one of the first agricultural fail's was held in the District of Columbia, in 
1804. In 1809, the Columbian Agricultural Society, whose membership in- 
cluded prominent residents of Maryland, Virginia, and the District of Colum- 
bia, held its first annual exhibition at Georgetown. One of the first country 
fairs in America was that of the Berkshire Agricultural Society, held at Pitts- 
field, Massachusetts, in 1810. A little more, than a century later, the number 
of fairs — community, county, district, and state — in the United States was ap- 
proximately 3,000, with a total attendance of several millions and with far- 
reaching influences. 

Fairs as community builders. A fair has been defined as "a classified exposition of 
the products of the farm." As such, it is a great power for agricultural upbuilding and 
betterment. Fairs exert a wider influence, also. In fact, no organization working no 
greater number of days can do more for local social progress than can the fair that is 
clean, properly directed, and in full sympathy with its patrons. Such a fair more than 
mirrors the community; it educates and creates a desire for better things. Naturally, 
while building sentiment of the right kind, the fair is" also serving as a business 
builder. Good livestock and choice field products, when exhibited at the fair, cause 
other farmers than the exhibitors to wish to breed better animals and to grow better 
crops. However, we are now thinking of fairs more especially as community builders. 

Good and bad fairs. Fairs are variously mistake. A clean fair represents more than classified; but, after 
all, they are either good good morals; it is good business. In every or they are bad. The good fair is clean. 
It community there are more good people than points the way to better .living as well as to bad, so that, in 
catering to the former, the better livestock, and places morals and man- fair management is working along 
lines that hood above money. On the other hand, no finally should prove profitable, matter how large the 
attendance or how com- Making the good fair better. There are plete the exhibits, the fair that openly 
encour- many things that can be done to make the ages gambling, and licenses questionable and good fair 
better. First of all, it should al- vulgar sideshows, is a failure. Boys and girls ways be borne in mind that 
the fair is held make up the best crop of the community. To for the people, and that, first of all, attention 
make them secondary to any other, is a serious should be given to their health, comfort, and 
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Pig. 282. A Wisconsin township hall built by a township tax 
for about $4,000, as the result of a movement started by the 
local Farmers' Club. 

convenience. Accessible grounds, ample seating 
room, and decent toilet facilities must be provided. 
The picnic and social features are each year 
becoming more important. The automobile makes 
travel easy, and causes people to want to go 
somewhere. They will go to the fair, if proper 
inducements are held out. There must be ample 
parking places for cars; and it will be fortunate for 
the fair association if, in connection with the 
grounds, there is a well-shaded park. Pure drinking 
water, too, is necessary, if the crowds are to 
continue to come. With these things provided, 
visitors, meeting in a social way, can make a fair 
start toward entertaining themselves. 

But there must be something to see. An up-to- 
date premium list, featuring the new things, holding 
fast to the old, and giving prominence to the 
activities and enterprises in which the lives of the 
people find fullest expression, will encourage large 
exhibits. Complete and proper classifications will 
also help. In livestock, these classifications are 
doubly important. Properly made, they encourage 
breeders to fit their best for the showring, and also 
make the exhibit of greater educational value to the 
onlookers. A competent judge, one in whose honesty 
and ability every exhibitor has confidence, should 
be engaged to pass upon the entries. Agricultural 
colleges supply such men, or some leading breeder 
may be selected. 

Then, when the awards in any class have been 
made, the judge should be able to explain wherein 
one animal ranks above another. As the single-judge 
system comes more and more to replace the old- 
time committee of three, this feature grows in 
importance. Proper premiums attract entries, just as 
does a well-printed and carefully arranged premium 
list. Premiums should never be offered for freak 
exhibits, such as the largest egg or the tallest stalk 
of corn. It is better to feature the highest-scoring 
dozen of eggs or the best 10 ears of corn, quality 
and uniformity considered. The success of the com- 
munity is not founded on freaks. These are not the 
things that pay for better schools, 



roads, and churches, that build comfortable homes, 
and make possible community entertainments. 
Special premiums for the best individual farm 
exhibit, the best school-district agricultural exhibit, 
the best township exhibit, or (in the case of a state 
fair) the best county exhibit, will help to fill the 
agricultural hall. One of the big problems of every 
fair association — and it is as yet unsolved — is how 
to make the money invested in fair grounds and 
equipment give direct returns to the community, 
county, or state, not only during fair week, but 
throughout the entire year. Larger uses to which fair 
grounds may be put are eagerly being sought. 

Indirect influences of fairs. Fairs, whether good 
or bad, exert very strong indirect influences. The 
right kind of fair is both a character builder and a 
community builder. The week before such a fair is 
held, the community engages in a general clean-up. 
Company is coming, and the house — town or 
community — must be in order. Miles out in the 
country farmers join in the spirit. Fences are 
painted or whitewashed, and weeds along the 
roadsides are cut. More=attention is given to the 
highways, which must be in good shape for the 
added travel that fair week brings. All these things 
have a good influence upon the people. One of the 
greatest of the many benefits that come from fairs is 
that of getting more people to take part in some 
community movement, to realize that they them- 
selves are parts of a great cooperative concern. 
Every man who puts something into a fair, however 
little that something may be, gets something out of 
it. Interest in one community movement creates 
interest in others. 
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Fig. 28X iFJgor plans of the township hall shown in Fig. 
281, which serves as a general gathering place for the whole 
community. (This and Fig. 281, Wis. Bulletin 271.) 
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HEALTH AND SANITATION 

V1RS. Donald Budd Armstrong, who vias born in a country village in New York Slate, \on a Massachusetts 
farm, and is especially interested in the study of community health and how to solve them. Since rural 
community health and Us betterment is a compara- 
a . field, she, like most workers in it, has had lo gain much of her experience in centers of denser population. 
But the principles of sanitation are everywhere alike; and the health of a family is of the same importance whether 
it lives in city or country. At present she is applying the knowl- edge gained elsewhere in cooperating with her 
husband who is directing the Community Health and Tuberculosis Demonstration at Framingham, Massachusetts. 
It is often said that the strength of a nation lies in Us country folk; this is but one of many vital reasons vjhy they 
should, first, be taught how to keep themselves, and their neighbors, and their surroundings healthy, and, second, 
assisted in doing so. — Editor. 

PEOPLE always think that the country is more healthful than the city. It 
ought to be, but it is not. More babies die in every thousand bom in the 
country districts than in the crowded sections of New York City. Tubercu- 
losis, too, is almost as prevalent in rural communities as in cities. 

The country is not to blame for this, but country people are. They have 
not used the natural advantages of the country, while city people, of recent 
years, have been fighting against the disadvantages to health of city life, and 
so have outdone the country folk, who pay little attention to healthful living. 

How to have Community Health 

If each member of a family is healthy, then so is the family. The same is 
true of the community; for it is made up of families, just as a family is made 
up of individuals. Community health, then, is simply a larger family health. 

In the city, each family has to depend on the city government to provide it 
with things which make health possible, such as pure air, pure food, pure 
water. The farm family is better off. No factories fill the air with smoke; no 
near-by houses shut off sunlight; each farm can control its own milk and water 
and much of its food supply. So there is no excuse for unwholesome living in 
rural communities. If each family keeps itself healthy, the whole community 
will be so. 

What is necessary for health? We would say that, first, a person must 

desire health; second, he must know how 
to get health; and, third, he must do 
and keep on doing the things which 
will make him healthy and avoid doing 
those things which will make him sick. 
Family well-being depends on these 
same three things. All the members 
must work together to keep the house, 
the farm, and themselves in a sanitary 
and healthy condition; and so, too, must 
all the families work together to make 
the community well and strong. 

To create health and prevent ill- 
ness, four things are specially neces- 
sary. These are:' (1) pure air; (2) pure, 
abundant, and wholesome food; (3) 
pure and abundant water; and (4) the 
observance of certain common-sense 
laws in respect to daily life. 
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Fig. 284. City and country healthfulness compared. The 
solid line shows the death rate per 1,000 of population in 
New York City; the dotted line that in rural New York. 
Modem knowledge and scientific* methods_ have steadily 
reduced the former. Conservatism and ignorance have left the 
country a more unhealthy place to live in than it has any 
reason or right to be. (N. Y. Dept, of Agriculture, Bulletin 62.) 
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Pig. 285. Too many farm water supplies are polluted 
as shown here. This is one cause of the high rate of sick- 
ness and death in the country. 

_ Pure air. Fresh air, winter and summer, 
night and day, for babies and everyone else, 
is needed to make good blood and sound lungs, 
It is necessary, too, because it is the best pre- 
ventive of tuberculosis and consumption, 
Tuberculosis is not inherited; but a child 
whose relatives have it is more apt to get it, 
for 2 reasons: (1) he is built so that he is 
more susceptible to the germs; and (2) he is 
more exposed to the germs through living 
with someone who has it or in a house where 
someone has had it recently and which has 
been properly cleaned and disinfected. 
Every house should be cleaned and aired 
daily, in winter as well as in summer, even at 
the cost of extra fuel. Sunlight kills disease 
germs. Everyone, whatever his age, should 
always sleep with windows wide open. In 
case of sickness, especially colds, pneumonia, 
or tuberculosis, the sick person should have 
not less, but more, fresh air. Up-to-date doc- 



blankets cost less than medicine, doctors' bills, 
and caskets. 

Pure, abundant, and wholesome food. 
Fresh air alone, however, will not keep a per- 
son healthy. Proper food is needed also. 
Country people have enough food, but often 
it is not proper food. There are more badly 
nourished school-children in the country than 
in the city. This is because city people eat a 
greater variety of food, and variety is neces- 
sary. The skin affection called pellagra is 
caused by a diet without variety. 

The following are some of the principles of 
a proper diet: Vegetables and fruit are more 
important than meat. Fruit of some sort 
should be eaten daily, winter and summer. 
Lack of fruit may cause rickets and scurvy in 
children. Eggs and cheese may be used in 
place of meat. Cereals are a splendid food. 

A ,milka day should be al- 

io WGQ to GECxl Culld 111a family. Milk should 

be kept at a temperature of not over 50 de- 
grees. Children contract tuberculosis through 
drinking milk from tuberculous cows, especial- 
ly tuberculosis of the glands and joints, such 
as "white swelling," humpback, and hip dis- 
ease. All milk for children, unless it comes 
from tuberculin-tested cows, should be heat- 
ed, to kill the disease germs. This is called 
pasteurization. (See Chapter 13, "Teaching 
Children to be Healthy and Good.") Frying 
is the worst way of cooking food, and causes 
much of the indigestion so common in the 
country. 

not Pure and abundant water. Much less water 
per person is used in the country than in the 
city. Yet bathing is essential to health, and 
soap and water are_ the best disinfectants in 
the home. Money invested in a good, abun- 
dant water supply, is money invested in health, 
The importance of drinking a great deal of 
water and of having it pure is very great, 
(See "How to Prevent Communicable Dis- 
eases," below, and Vol. Ill, Chap. 31, under 
"Water Supply.") 



tors say that a serious case of pneumonia has 

a better chance of recovery out in a snow- Common-sense laws in respect to daily life, 
storm than in a room with the windows . What else besides air, 



closed. Delicate children should not be al- 
lowed to attend a school where windows are 
kept closed. Only old-fashioned doctors are 
afraid of drafts. If fresh air is good for sick 
people, it is surely good for well people. One 
reason for the great amount of consumption 
among women of the country is that they get 
no fresh air at all during the winter. There 
is no excuse for going without fresh air in the 
country Anyone who has slept on a sleep- 
ing porch, for a f6W weeks Will never willing- 
ly sleep indoors again; Extra fuel and extra 



food, and water is 
necessary to health? 
Plenty of sleep, prop- 
er clothing (especial- 
ly suitable _ shoes), 
deep breathing, cor- 
rect posture, regular 
meals, avoidance of 
alcohol and drugs and 
of the excessive use A insani 
of tobacco, COIISS, ease-brecuiii 5 



and tea. 




for a spring. (See Fig. 286.) 



How to Prevent Communicable Diseases 

We have just spoken of ways to insure health. What is necessary to prevent sickness? 
A great many illnesses are catching. The spread of such diseases could be entirely 
prevented, if proper precautions were taken; and, 
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in this way, 800,000 lives could be saved in the United States alone each 
year. 

All contagious, infectious, and communicable diseases are caused by germs. 
Such germs are given off by the sick person in various ways, and are 
from person to person in several fashions. Some germs are given off in the 
urine and bowel movements. 



carried 




Fig. 287. If a spring is to provide the family water 
supply, its purity must be assured and then protected by 
concrete curb and clean surroundings. ^ 

Typhoid fever. This is especially true of 
typhoid fever. Typhoid germs will live in 
water, in running water, even in ice; but boil- 
ing water kills them. Any well or stream 
which receives drainage from a privy or cess- 
pool, or which is otherwise contaminated by 
human excreta, may carry typhoid to people 
drinking the water. Some persons who had 
typhoid years ago, and some who never have 
had typhoid, may carry germs in their intes- 
tines. These people are called "typhoid car- 
riers." 

The fact that no one has yet been made 
sick by water from a certain well, will not 
prevent some one from catching typhoid from 
that well to-morrow. Privies should never be 
built to overhang a stream or to drain into it. 
Water for drinking purposes should not be 
used from a well which receives any surface 

drainage, nor from 



a stream, unless the 
water is boiled. The 
State of Pennsyl- 
vania has protected 
her water supplies 
from contamination 
since 1906, and in 
that time has de- 
creased the number 
of people in every 
hundred thousand 
Fig. 288. The neglected, who die yearly of 

turnfile-down, fly-infested privy typhoid, from 55 to 
is a too common source of .f ewer than 18, thus 
wtdespreadd.sease. saving thousands 




of lives and hundreds of thousands of dollars. 

Typhoid germs live in milk and food also. Milk, 
therefore, should not be put into utensils washed in 
dirty water. Milking should not be done by any 
person who has recently had typhoid. All milkers 
should wash their hands thoroughly before 
milking. Milk and food for others should not be 
handled by a person ill of typhoid or diarrhea, or 
by a person taking care of any one having these 
diseases. Whole families have caught typhoid 
because the mother did both the nursing and the 
cooking. 

Flies as germ carriers. Flies spread disease, 
especially diarrhea, typhoid, and tuberculosis. Flies 
walk in filth, collect germs on their hairy legs, and 
then spread the germs 




Fig. 289. Front and rear views of a privy within reach of any 
farm in simplicity and cheapness. It must be well built, 
however, tightly screened, and given frequent attention. 



over food, milk containers, and on the baby's face. 
The fly walks about in the privy, over the sick 
baby's soiled diaper, or in the consumptive's 
spittle, and then over the food and in the milk. 
Flies should not be allowed to breed. The most 
dangerous fly, the common housefly, breeds 
chiefly in horse manure. It takes from 10 to 14 
days to develop. The manure pit should, therefore, 
be screened and made flyproof. It should be 
emptied frequently, and the contents spread and 
dried. Before removal, the manure should be 
sprinkled with borax daily. This kills the fly larvae, 
and does not injure the manure as fertilizer. 

Every privy should be perfectly screened; all 
discharges of sick persons should be disinfected 
before being disposed of; and babies should be 
protected from flies with netting. 



THE FARM 
COMMUNITY 

Twice as many babies were sick and died from 
diarrhea in a district in New York where screens and 
netting were not used as where they and their food 
were protected from flies. 

Discharges from the nose and throat. The germs 
of other diseases are given off in discharges from 
the nose and throat. These diseases are tuberculosis 
of the lungs, pneumonia, bronchitis, tonsillitis, 
grippe, colds, and children's diseases, such as 
mumps, measles, chickenpox, whooping cough, 
scarlet fever, and diphtheria. It is not the scale from 
the rash that carries these diseases. The germ is in 
the "runny nose" and in the cough with which most 
of these diseases begin before they are recognized, 
and when they are most catching. These are serious 
diseases, and no child should be knowingly exposed 
to them. There were 6,000 deaths from whooping 
cough in the United States alone in 1916. These 
diseases have, too, very serious after-effects. 
Paralysis and heart trouble may follow diphtheria; 
deafness and kidney and heart troubles often come 
after scarlet fever; while a fatal pneumonia 
frequently succeeds measles. 

Hygienic habits, which prevent the spread of 
these infections, should be practised, such as not 
kissing on the mouth, covering the mouth when 
coughing and sneezing, not spitting, and not sharing 
with any one towels, cups, spoons, pencils, candy, 
or gum. The quarantine (by which is meant 
confinement away from other people) of persons ill 
with these diseases, should be insisted upon by the 
whole community. 

Sexual diseases. Other very serious contagious 
diseases which may be spread by the use of the 
same towel or cup are gonorrhea ("clap" and gleet) 
and syphilis, although these are usually sexually 
transmitted. 

Malaria. Malaria is communicable. It is carried 
from a sick person to a healthy one by a mosquito. 
Malarial patients should be perfectly screened. 
Mosquitoes should be prevented from breeding. 
They take 11 days to develop, and breed only in 
stagnant water. 




Fig. 290. This kind of back-yard is a favorite breeding place for 
flies, mosquitoes and the diseases they carry 



Every one should take care not to allow water to 
stand in uncovered rain barrels, in cans, tubs, or 
elsewhere. The community should see to it that all 
swamps are either drained or covered with coal oil, 
for mosquitoes travel miles. 

Hookworm disease. Hookworm disease, still 
common in the South, although much good work 
for its restriction has been done in recent years, is a 
serious malady. The worms are deposited in the soil 
in the bowel movements of persons affected with 
the disease, and thence enter the blood of healthy 
people who may happen to walk barefoot on the 
polluted soil. 

Trichinosis, bubonic plague, trachoma and pink 
eye. Trichinosis is caused by a germ in pork that is 
not thoroughly cooked. Bubonic plague occurs 
mainly on the Pacific Coast, and is carried by the 
fleas on rats. Trachoma and pink eye are infectious 
eye diseases communicated by means of anything 
that has touched diseased eyelids. 



How to Prevent Diseases that are not Contagious 

Much could be done to prolong life, if other diseases that are not conta- 
gious, such as cancer and 




Bright's 

discovered early. A 
examination of all 
save many lives. All 
be examined at least 



disease, were 
yearly medical 
persons would 
children should 

once a year. Much backwardness in 
school is due to some curable, unsus- 
pected physical defect. It is estimat- 
ed that more than one quarter of all 
country children have enlarged tonsils, 
and nearly one-half have decayed 
Rheumatism and neuralgia are 

"he breeding place of the house fly — now better known 0f A en caused by decayed Or dirty ana feared as the typhoid fly. A 
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teeth. A toothbrush should be used 
every morning and at night just be- 
fore going to bed. A nourishing diet 
containing very few sweets is as neces- 
sary as the toothbrush to preserve the 
teeth. A healthy mouth, a healthy 
stomach, and general well-being de- 
pend upon the proper care and filling 
of the first, as well as the permanent set. 

What to do in Illness 

We have discussed rules of health, 
ways to prevent avoidable sickness, and 

fig. 292. Pollution °f the water SUppiy °f these houses methods of controlling other diseases. 

as the result of the location of the outhouses close to ana . . • . t-rn *1 

above the well level, is almost certain. The next question IS: When SlCtOieSS 

occurs, what shall be done? 

Immediate and excellent care should be provided. No one family can dc- 
this for itself. The whole community should work together to see that insti- 
tutions are provided for such contagious and tuberculous cases as cannot be 
cared for properly at home, as well as institutions for the feeble-minded, epi- 
leptic, and insane. An association should be formed to provide domestic ser- 
vice in case of sickness, as well as maternity, visiting, and trained nurses, as has 
been done by the Dutchess County (New York) Public Health Association. 
Free school and dispensary treatment should be provided. It is a waste of 
money to spend school taxes to educate children who are not physically fit to 
be in school. Bad eyes, bad teeth, and diseased breathing passages should be 
corrected — free of charge, if necessary. 

Health officers. A rural community needs, as much as any city, a full-time 
health officer. He should be responsible to the community for the registration 
of births and deaths, the reporting of diseases, the enforcement of quarantine, 
the provision of free vaccination against smallpox and typhoid, and of free 
nitrate of silver for use in the eyes of new-born babies, to prevent blindness. 
He should test cattle for tuberculosis, and milk-handlers for typhoid, and ex- 
amine medically all school-children. He should see that only reputable doc- 
tors are allowed to practise in his district, and should enforce the laws against 
harmful patent medicines and traffic in drugs. 

Educational campaigns. However, a health officer cannot accomplish much 
in an ignorant community. The only 
real way in which a community can be 
healthy is by educating everyone in it 
regarding health. Educational cam- 
paigns should be carried on by every 
possible agency — schools, churches, 
Granges, county fairs, newspapers, 
libraries, and fraternal organizations. 
The Town and County Nursing Service 
of the American Red Cross counts the 
educational work which it is doing in „ 

■ I i I 1 1 _ * Fig. 293. The first taxpayers county hospital in the 

tll6 nomes clllCi SCrlOOlS els Ol 6V6H world. Built in Washington County, Iowa, it provides 
greater importance than the relief it a.raraUommunity with the same sort of advantages that 

gives to the suffering. Insurance 

agents, visiting nurses, and cooking teachers can cany health education into homes. 
Such campaigns have saved thousands of lives throughout the country. 
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PART III 

Science and the Farmer 



EVERY human activity falls into one of two great divisions; either it is a 
science or it is an art. Science may be called knowledge arranged in a 
systematic manner; an art consists of the practical application of such knowl- 
edge in accomplishing some desired result. From another viewpoint we may 
say, in the words of an authority who knows both sides, "A science is a col- 
lection of facts based on definite, natural laws; it can be learned and taught 
by means of books. An art is the personal interpretation and use of such 
facts; it cannot be learnt from books but must be acquired by practice." On 
this basis, farming clearly represents the combination of both science and art. 

Farmers have not always in the past been prompt either to recognize or to welcome 
this fact. They have, indeed, tended to set up a barrier between themselves — whom they 
liked to think of as thoroughly "practical" — and the scientists — investigators and 
teachers — whom they viewed as theoretical, visionary and unbusinesslike. As a result 
there has existed for a long time an unfortunate gap across which the really invaluable 
information that the scientists have been collecting and arranging was unable to go in 
order to assist the art of successful farm practice. Doubtless there have been many 
contributing causes other than the farmer's attitude. The scientists have not, perhaps, 
always been ready to go even half way for fear of lessening the dignity of their calling; 
their reports and conclusions were not always puHn-.the £oijjtfr or lariguagejgest suited to 
the needs of the layman; the sum total of real scienf 
very limited; and the equipment needed for fuhy 
partially perfected. \ 
Fortunately a new era of wider knowledge, biS; 
and greater cooperation and efficiency has arrived; 
Scientists are directing their efforts along line% 
assistance, and translating their discoveries i 
other hand, are looking to scientists for 
appreciation of the value of experimental 
principles. 

The present part of this volume has been prepared with the idea of advancing this 
cause, of bringing still closer together the man who studies science and the man who 
uses it. It is not too much to say that however their meth- 

335 




336 



FARM KNOWLEDGE 



ods may differ, the principles upon which they are based are the same; and that 
however dissimilar their materials, the goal towards which they aim is identical — 
namely the greater development' and success of agriculture. 

The classifying of the different kinds of science is a difficult and, at bast, an 
unsatisfactory task. A familiar and convenient grouping gives us six fundamental 
sciences which, with their respective subject matter, are as follows: mathematics — 
numbers and their use; astronomy — the heavenly bodies, their movements, etc.; physics 
— matter, its laws and its properties; chemistry — composition and other properties of 
matter; biology — life in- all its phases; and sociology — human society. But obviously 
even these groups are of necessity related and dependent one upon the other. 
Obviously, too, agriculture has its roots not in one or two, but in all these sciences. This 
fact alone should be sufficient to indicate not only its complexity, but also its 
importance and value in the world's progress. 

The plan and purpose of Farm Knowledge do not permit a detailed survey of every 
branch of each science — nor would the farmer desire such a complete scientific treatise 
in a practical manual. The aim has been, therefore, to lay down in the simplest possible 
form the basic principles of a few of the sciences upon which farming more especially 
depends, and to include a few illustrations of some of the applications of those 
principles to practical farm operations and conditions. If the result is but to awaken in 
the minds of a few more farmers the thought that they, too, deserve the name of 
scientists; to give them a new, more acute idea of the dignity and depth of their voca- 
tion; and to enable them to work along new lines of systematic, carefully thought-out 
endeavor, it will have amply justified the effort taken to bring it about — Editor. 




Fig. 294. Through science has come our knowledge of diseases, their 
causes, how they are transmitted, and how they can be controlled. Through 
practical application of this knowledge have come the methods by which 
we can A keep ourselves and our communities healthy. This is out one 
illustration of the close relationship that exists in every phase and activity 
of farming, between science and art, knowledge and practice. 




_ Fig. 295. Few people realize that storms tend to follow 'one general course. The heavy lines and 
arrows show the average tracks of high- and low-pressure areas over the United States. The broken 
lines show the average distance they travel each 24 hours. (See p. 355.) 



CHAPTER 16 

The Science of Physics 

By Professor W. H. Stevenson of the Department of Agriculture of the Iowa State College, and Vice-Director of 
the State Agricultural Experiment Station, who introduces the subject and discusses it in its relation to soils and soil 
management; Professor J. M. Evvard who treats of its relations with animal husbandry; and Professor J. Warren Smith 
who discusses those 'principles of physics that have to do with weather. — Editor. 



WHAT physics is. The aim of physics is to investigate and measure move- 
ments of or within materials, and to show how various forces operate upon 
or within these materials to produce certain effects; therefore, we may define 
physics as a science that deals with matter and energy. 

Every farmer is interested in physics because he cannot conduct any operation on his 
farm that is not in some way based upon the principles of this science. The use of even 
the simplest tools, the plowing of the soil and the sowing and harvesting of the crops, 
bring into play many of the great underlying principles of physics. Thus, to understand 
almost any agricultural operation when considered from the standpoint of cause and 
effect, a knowledge of physics is fundamental. If it were not for our knowledge of 
physics, we would still be living in a primitive state, using the simplest forms of tools. 
During the last half century, the application of the principles of physics has given us our 
almost perfect farm implements. Moreover, physics has opened up a new field of 
investigation from the standpoint of the soil, and many of our most important soil 
problems have been solved because of knowledge gained through this science. 

MATTER we generally think of as something that occupies space. However, this 
term can be understood more clearly if we consider a few of the general and special or 
individual properties of matter. A handsaw, for example, has length, breadth, and 
thickness. In addition to these general proper- 
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ties, it has special properties in that it is flexible, hard, and smooth. A portion of matter 
is called a body, while different kinds of matter, having definite properties, are called 
substances. A tin cup, a brick, and a shoe are bodies, while tin, clay, and leather, the 
materials from which these are made, are substances. 

The following are a few of the properties exhibited by various forms of matter. 
They serve to indicate the complex nature of materials, and better enable the reader to 
appreciate the many factors which must be taken into consideration when dealing with 
any form of matter. 



Some Properties of Matter 

STATES — Matter exists in three states, namely, 
gaseous, liquid, and solid. Gases have a definite 
mass, but neither size nor shape. Liquids have a 
definite mass and size, but not shape. Solids have 
a definite mass and both size and shape. All three 
of these have an important bearing upon 
agriculture, but more especially will the physics of 
solids and'liquids be considered. 

MEASUREMENT— As already mentioned, 
matter occupies space, or it has dimensions. The 
three dimensions of a body are length, breadth, and 
thickness. In order to measure these, certain 
arbitrary standards have been chosen. In the 
United States, Canada, and Great Britain, the 
system most commonly used is the English. In 
France, Germany, and other countries on the 
continent of Europe, the metric system is used. The 
standard of length for the English system is called 
the Imperial yard. One third of a yard is the foot, 
and one thirty-sixth of a yard the inch. 

In the metric system the standard is called the 
meter. One meter is equivalent to 39.37 inches. 
One tenth of a meter is called a decimeter, one 
tenth of a decimeter a centimeter, and one tenth of a 
centimeter a millimeter. Often the kilometer is 
referred to, which is 1000 meters. For measuring 
distances over land in many of the European 
countries, the kilometer is used as a standard. 

POROSITY or the property of having pores or 
spaces between the particles is common to perhaps 
all forms of matter. The soil, for instance, may 
absorb a large amount of water and still not 
change in volume. This is due to the fact that a 
portion of the soil mass is made up of pore space 
which gives the soil a porous structure. Many field 
soils have a pore space that equals one half of their 
volume. 

MALLEABILITY is the property of some 
substances of being hammered or rolled without 
breaking. Gold, silver, lead, tin, and some forms of 
iron are malleable. In many cases it is desirable to 
have castings used on farm machinery which are 
malleable. 

HARDNESS is the resistance which a body 
offers to being scratched or cut by other bodies. In 
making a cold chisel, the cutting edge is- tempered 
or hardened that the chisel may be used to cut iron. 



The Mechanics of Solids 

FORCE is some form of exertion which tends to 
produce or destroy the motion of mass. 

MASS is sometimes defined as the quantity of 
matter in a body, or it is considered as the weight of 
a body. The earth's attraction for bodies is called 
gravity, and the force of gravity is spoken of as 
weight. 

Measurement of Mass. The two standard units 
of mass are the avoirdupois pound for the English 
system and kilogram for the metric system. One 
sixteenth of a pound is called an ounce. The 
kilogram is equal to 1000 grams or about 2.2 
pounds. One ounce is equivalent to 28.34 grams. 

WORK is done when a force acts through 
distance or when motion is produced by the action 
of force. The unit of work is the footpound, which is 
the amount of work done in raising one pound 
through a distance of one foot. The rate of work is 
called power, and the unit of power most commonly 
used is the horse-power. A horse-power is work at 
the rate of 33,000 foot-pounds per minute. That is, 
if 33,000 pounds were raised through a distance of 
1 foot in 1 minute, 1 horse-power of work would 
have been done. 

MACHINE refers to a device for applying work. 
By means of machines various forces are changed 
and used to greater advantage. A machine must 
not be thought of as a source of work. In fact, the 
amount of work received from any machine is not 
as great as the amount put into it. There is always 
some force lost in overcoming friction. The ratio 
between the amount of work obtained from a 
machine and the amount put into it, is called the 
efficiency of that machine. Perhaps the most 
complicated piece of machinery in use on the farm 
consists of merely modifications of the simple 
machines. These simple machines are 6 in number: 
the pulley, zvheel and axle, inclined plane, wedge, 
screw, and lever. 

The pulley is a grooved wheel which is free to 
turn on an axle and over which a cord passes. A 
pulley affords no advantage except that of 
changing the direction of the power. In unloading 
hay with a hayfork, the horse must pull the entire 
weight of the fork and hay, and walk a distance 
equal to the height the load is raised. A 
combination of two or more pulleys is called a 
block and 
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Miu hpiduhu tackle. In Fig. 296, in which 
2pulleys are contained in each 
block, the power is applied at A, 
to raise the weight W. This ar- 
rangement makes possible the 
U lifting of heavy weights with only 
\\ a small amount of power applied. 
\\ The law or principle governing 
A such a system of pulleys is: The 
power applied is increased as many 
times as there are pulleys in both 
blocks. For example: 

What weight can be raised with a 
block and tackle which has 2 pulleys in 
by applying 150 pounds pull 
the rope" 



of 



Answer: 



each block, 
to the free end 
150X4 = 600 lbs 

If the weight is known, and we wish to 
find how much of a pull will be needed, 
then: 600 -5-4 =150 lbs. 

The wheel and axle (Fig. 297) 
Double'pulley Is only a modification of the 
hpwei29G. and acts according to 
the same general laws or principles. The 
center of the axle represents the fulcrum, 
the radius (one-half the diameter) of the 
axle corresponds to the short arm, and the 
radius of the wheel to the long arm. The 
power applied to the wheel is increased as many 
times as the radius of the wheel is times greater 
than the radius of the axle. For example: 
A wheel 50 inches in diameter 

has a rope passing over it, upon 
which 100 pounds pull is exerted. 
What weight, attached to a rope 
winding around the axle which is 
5 inches in diameter, can be raised? 
5 : 50 : : 100 : ? 

50 X 100 = 5000 
5000 5 = 1000 lbs. Answer: 
Should we desire to find the 
power that it will take to raise 
1500 pounds by the above wheel 
and axle, then: 
5 : 50 : : ? : 1500 
5 X 1500 = 7500 
7500 -r50= 150 lbs. Answer. 

One form of wheel and axle 

/w\ in use on the farm is the 
derrick. The rope on 

which 

the work is done is wrapped 
Fig. 297. Wheel and about the axle , while the 
wheel 4ftl e most cases is connected to a second 
axle by spur gears. A crank is attached 
to the second axle and answers the same pur- 
pose as a wheel. This double arrangement 
makes the machine more efficient. 

The inclined plane is an even, sloping sur- 
face at any angle between the horizontal and 
vertical. It may be used for rolling barrels 
onto a platform (Fig. 298). The law 
or principle governing the 
inclined plane_ is: The 
power applied is increased 
as many times 
as the 
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length of the incline is greater than the height. For 
example: 

How heavy a barrel can a man roll onto a platform 3 feet 
high, by means of a 9-foot plank? This man finds that he can 
just lift 225 pounds from the ground onto the platform. 

Answer: 

He can roll onto the platform then, 
3 : 225 : ? 
9X 225 = 2025 
2025 -r- 3 = 675 lbs. Answer. 
Since the plank is 3 times longer than the height of the 
platform then he will be able to roll onto the platform 3 
times as heavy a weight as he could lift. 

If we know the length of the plank, the height of the 
platform and weight of the barrel, and wish to find the power 
necessary to roll the barrel up the plank, then 3:9::?: 675 
675 X 3 = 2025 2025 -5-9 = 225 lbs. Answer. 

If we have the weight of the barrel, amount of power and 
height of the platform, and wish to know how long a plank to 
use, then 

3 : ? : : 225 : 675 675 X 3 = 
2025 2025 A 225 = 9 feet 
On the other hand, if we have the weight of the barrel, the 
pounds of power and the length of the plank, and want to 
find how high the weight may be raised, then ? : 9 : : 225 : 
675 225 X 9 = 2025 2025 -7- 675 = 3 feet. Answer. 

A good illustration of the inclined plane is found 
in the tread mill, which consists of an endless apron 
passed over rollers at each end of the platform. 
Power is derived from a pulley which is placed 
upon the axle of one of the rollers. 

The wedge is used in breaking open logs 
(Fig. 299) or large blocks of wood, and 
proves to be a most valuable though 
simple machine. The force acting upon 
the wedge is generally applied by heavy 
blows with a maul. The result is that the 
wedge, which is nothing more than a 
double inclined plane, breaks the log 
apart. 

Because of the large amount of friction 
between the wedge and the material 
through which it is 

working, problems dealing with thisf 
machine are very difficult to compute. _ N 
friction, the following general principle go 
action of the wedge. 

The power applied is increased as many tit. ', 
length of one side of the wedge is greater tff 
thickness of its head. 

If a wedge were 12 inches long and 4 inches across the 
head, then it would exert aforce 6 times greater than the 




OJwer applied; 12 inches divided by }/& the width of the 
Cad or 2 inches, equals 6. This, of course, only applies 
where friction is not considered. 

The screw is a modification of the inclined plane, 
as may be seen by observing the threads which 
wind spirally around the cylinder. Familiar uses of 
the screw are found in the lifting jack (Fig. 300), 
the copying press and the bench vise. 

The lever in its simplest form is a bar turning 
upon a point called a fulcrum (Fig. 303). The parts 
of the lever on each side of the fulcrum are the 
arms. The law or principle by which the lever acts 
is as follows: The power 



Fig. 298. The inclined 
plane 
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applied is increased 
as many limes as the 
power arm exceeds the 
weight arm. In the 
form of a proportion 
this would be: the 
length of the weight 
arm is to the length of 
the power arm as the 
power is to the weight. 
For example: 
What weight can a 
man, weighing 175 pounds, 



lever 12 feet long, the fulcrum being 2 feet 
eight, and 1 feet from the power? 

2 : 10 : : 175 : ? 
10X 175 = 1750 
Answer. 1750 -2 = 875 lbs. 

I t . fril l be seen that for every pound of pow- 
er I a^pj ied, 5 pounds of weight are raised. 
This is because the power arm is 5 times as 
long as the weight arm. 

There are three 
classes of levers as 
shown in Figures 301 
and 302, many ex- 
of which may 

be found about the 

A farm. The pump 
handle represents a 
lever of the first class; 
the horse sweep is 
one of the second 
class; and the har- 
Fig. 301. The three ness-maker's vise 

classes of levers. P — pow- 

-weight. employs a lever of 
the third class, 
loregomg it can be seen that before 
a: iy satisfactory piece of machinery can be made, 
z: ireful a 
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tention must be paid to the various 
opertieslof the materials which are to make it up. 
T^e weigl t of the mate- 




rials, their porosity, hardness, malleability 
in many cases, and many other physical 
properties are studied. In addition to this, 
the different forms of machines are considered 
and attention is given to where they may be 
used to best advantage. Thus, if it were 
found that the lever would give the greatest 
efficiency at some place in a com planter, it 
would be more desirable to use that type of 
simple machine than some other type. Often 

a single implement involves the 
use of several simple de -vices and 

thus a complicated ma- 
chine results. 



Fig. 303. The lever in its simplest form 



The Mechanics of Fluids 

SURFACE TENSION. The surface of a liquid 
differs greatly from the interior. II acts like a 
stretched membrane, and it is this surface action or 
tension that causes small quantities of water such as 
raindrops, to assume/a spherical form. 

C/PILLARY ACTION. Surface tension plays an 
important part in the rise of water in tubes of small 
bore. . When one end of a very small glass tube is 
placed in water, the water passes up into the tube 
(Fig. 304). The smaller the tube, the farther will the 
water pass upward. In this case, the attraction of 
the glass for the water is greater than the water for 
itself. When a solid attracts a liquid in this way, the 
liquid wets it, and rises. 
This rising of water in the manner 
explained above is called capillary 
action. Oil rises in a wick, water in 
a sponge, ink in a blotter, and 
water in the soil by capillarity. 
Capillary water, or the water mov- 
ing upward in the soil, is the only 
water used by plants. 
Therefore, the common field - 
crops would not grow if capillary 
action did not take place. 



Heat and Cold 

If one touches a stove in 
which there is a fire, the 
stove feels hot; if one touches 
a piece of ice, it feels, cold. 
In the first case, the stove 
feels hot because it gives 
heat to the hand. In the 
second instance the ice feels 



Fig. 304. Glass 
tube thrust into a 
liquid to show how 
the latter rises 
inside it by force of 
capillary action. 
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cold because it takes 
heat from the hand. 
When hot water is 
poured into a cold 
pan, the pan becomes 
warmer and the water 
cooler. This is due to 
the fact that the heat 
has passed from the 
water into the pan. 
This continues until 
the two are at the 
same temperature. 



EMPERATURE is 
a measure of the de- 
gree of hotness of a 
body for which pur- 
pose the mercury-in- 
glass thermometer is 
usually employed. 
This type of thermom- 
eter is based upon the 
fact that mercury ex- 
pands when heated, a 
portion of it passing 
from the bulb up into 
a tube of very small 
bore. When the mer- 
cury is cooled it con- 
tracts and returns to 
the bulb. The ther- 
mometer with the 
Fahrenheit scale is the 
one commonly used in 
English-speaking 
countries. The freezing 
point on this scale is 
32 degrees above zero 
and the boiling point 212 degrees above. In 
scientific work, another scale called the Centi- 
grade is used, in which the freezing point is zero, 
and the boiling point 100 degrees above zero. 
The thermometer readings are 
indicated by placing the letter 
of the scale name after the de- 
grees. For example, 10° F. 
and 10° C. mean 10 degrees 
above zero on the Fah- 
renheit and Centigrade 
scales respectively 
(Fig. 305). In 
many places, 
where the 
tempera- 
ture goes 
below— 38.8 
degrees C. 
or the 
freezing 
point of 

*i 6 V r ^ ' ' Fig ' 306. Hot- water circulation. In 
alconol IS me test tube at left, the water is cool at O and 
used in hot at M; some evaporates at N, the rest 
place of returning to be reheated. The same takes place 
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Pig. 305. Thermometers 
graduated according to the 
Centigrade (left) and Fah- 
renheit (right) scales. The 
mercury is at 10° above zero 
in each case. 



MEASUREMENT OF HEAT. The amount 
of heat gained or lost by a body when its 
temperature changes, is 
measured in terms of calories. 
The calorie, or unit of heat 
used in connection with the 
metric system, is the amount 
of heat necessary to raise the 
temperature of 1 gram of 

to- 1 degree Centigrade. 
HfeatNs a form of energy, 
ar d the slsam engine is noth- 
ing more tna*i a device for 
transmitting heatesergy. 
stored in the form 
steam, into mechani- 
cal motion. 

-EXPANSION. fa- 
connection with the 
mercurial thermome- 
ter, it was 

that the mercury ex- 
panded when heated, rlgnt arm lncreases tne rate at 

and contracted when which the wanned water rises 




Fig. 307. Hot-water cir- 
mentioned culation by connection in a 
. continuous tube. The greater 
-weight of the cool water in the 
1 right arm increases the rate at 

contracted 
cooled. It is a famil- in the left arm - 
iar fact that solids- 

expand when heated, and contract when 
cooled. The iron rails of the railroad are laid 
with a,space between the ends to allow for 
expansion.' In building sidewalks, joints 
should always be left at various places to al- 
low for expansion of the concrete. In re- 
moving a glass stopper from a bottle, heat 
the neck of the bottle with a burning 
match and it will expand, thus releasing the 
stopper. 

EVAPORATION. When water is heated to the 
boiling point, a change takes place and the water 
passes from the liquid to the gaseous state. This 
change involves what is known as evaporation. 

DISTILLATION. In making absolutely pure 
water, the water is boiled, and the steam given off 
is passed through a pipe or tube surrounded by 
cold water. The steam, coming in contact with the 
walls of the cold tube, (A, Fig. 308), condenses or 
again assumes the liquid form. This process is 
called distillation, and by this means water free 
from vegetable and animal matter may be obtained. 




J" ■ in the other tube, the hot water rising along 

mercury in one s ^ e anc j me coo i er descending on the 
the tube. other.' 



Fig. 308. Simple distillation apparatus. Steam from 
the flask is condensed when passad through the cold- 
water tube A. 
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THE PHYSICS OF THE SOIL 
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AY after day, during many centuries, the rock masses which 
covered the entire surface of the earth have undergone many changes 



originally 

-** ■*— 

aiKnNi 



Gradually this rock material has been acted upon by various agencies; 
a result, gravels, sands and soils have been formed. 

Among the many agencies at work in breaking down the various ro ;k materihl 
may be mentioned the wind, water, ice, temperature, plants, animals and bacteria. r, h 
process of breaking down rock and the gradual change to form scil,l is cajle 
weathering. Soil is but small pieces of rock with which has been admra^koxgan) 
matter, namely, small particles of decayed plant and animal life. Many of|tree^agejiefes 
of rock decay or weathering are in action at the same time, and greatpahanges are 
brought about upon the earth's surface during a period of only a fewnesses. In this 
study we are chiefly concerned with the physical agencies of weatherin 



Agencies of Rock Decay and Soil 
Formation 

WIND in passing over the land picks up many 
fine particles of soil and sand. When driven against 
the surface of rocks, often with great force, these 
gradually wear away the rock. In this way rock 
masses are slowly broken down into soil. 

The wind also transports soil particles from the 
place where they were originally found, to distant 
localities. Soil thus carried and deposited by the 
wind is called loess soil; great areas of it are found 
in the Mississippi' Valley and in southwestern 
United States. 

WATER is one of the most important agencies 
not only in wearing away rock, but also in 
transporting the weathered material to other places. 
Erosion, or the wearing away of the land by water, 
is a serious menace to agriculture in practically 
every part of the country. Often in a single field 
many acres are rendered useless by the destructive 
action of water. This problem .of erosion does not 
have any direct bearing upon rock disintegration, 
but it shows how very destructive water may be. 
Water has still another effect upon the distribution 
of soil, in that it has the power of separating a soil 
mass into its various sized particles. In this way the 
finest particles, as silt and clay, are often jiand) down 
in very compact deposits known as 
soils. 



~>ot\ tmland 




The continued beating [of rain, laden with d ust 
particles, against the surface of rock, has a gradual 
wearing effect. This action may be observed over a 
period of years in localities where boulders are 
common. 

PLANTS AND ANIMALS. Many of the simple 
plants such as lichens and mosses grow on the 
surfaces of rocks. Dust settles out of the air and 
collects about these plants, thus providing a 
foothold for other plants. Seeds of trees are blown 
into such accumulations of soil, and when 
conditions are favorable, the seeds germinate and 
trees are produced. The tree roots find their way 
into the rock crevices and, increasing in size, 
gradually break the rock apart. Plants play another 
role in soil formation in that they send their roots 
down through the soil; when these roots decay, the 
organic matter content of the soil is increased. This 
distribution of organic matter through the soil by 
the growth and death of plant roots is of great 
importance in making soils fertile. 

Earthworms in passing through the soil open it 
up, thus providing better circulation of air and the 
freer movement of water. Gophers, moles, ground 
squirrels and other rodents have an effect similar to 
that of earthworms, except that their action is more 
pronounced. 

TEMPERATURE. Rocks are made up of a 
collection of minerals which, when heated, do not 
all expand at the same rate. Due to these 
differences in expansion, many particles are broken 
from rock surfaces when they are heated. It is a 
familiar fact that large rocks may be broken by 
building a fire about them, getting them very hot, 
and then throwing cold water on them. A similar 
action, only on a smaller scale, takes place when 
rocks become heated by the sun's rays during the 
day, and then cool off at night. This is especially 
true during the winter. 

ICE. In the centuries that have passed, large 
bodies of ice in the form of glaciers moved down 
across a portion of our country 



Fig. S09. Erosion, one of the most effective agencies in 
both soil making and soil destroying, is an illustration of the 
working of physical laws. 
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Fig. 310. Physics deals with forces — ranging all the way 
from those powerful enough to move this glacial boulder, to 
that with which a bacterium moves through the blood stream. 



like a giant river. As these glaciers passed 
over the earth's surface, they ground up the 
rock beneath them. When the ice melted 
and the glaciers receded, all the rock which 
was ground up was distributed over the area 
covered by the body of ice. Soils formed by 
the movement of glaciers are called drift or 
till soils. They are fairly well supplied with 
the essential plant-food elements. The sur- 
face of the land now occupied by these drift 
soils varies from level to broken or abrupt. 

BACTERIA. In addition to the above 
physical agencies, bacteria have an impor- 
tant part in the formation of soils. Bacteria 
are very small living plants. They are so 
small that it takes about 35,000 of them 
placed end to end to measure an inch. Bac- 
teria multiply very rapidly and are present in 
most soils in exceedingly large numbers. 
They are important agents in soil formation 
in that they act, not only upon the rock par- 
ticles, but also upon organic materials incor- 
porated with the soil. When corn stalks, 
straw and stubble are plowed under, bacteria 
act upon them and gradually break them 
down into very simple compounds. In a 
short time we are no longer able to distin- 
guish the different kinds of plants which 
have been turned under. 

Size and Arrangement of Soil Parti- 
cles 

TEXTURE. Soil particles vary in size 
from gravel to those so small they cannot be 
seen with the naked eye. The texture of the 
soil refers to the size of the particles, the fol- 
lowing table serving to indicate the differences 
in the texture of soils. 

Very coarse sand 2.000 to 1.000 mm.* 

Coarse sand 1.000 to 0.500 mm. 

Medium sand 0.500 to 0.250 mm. 

Fine sand 0.250 to 0. 100 mm. 

Very fine sand .0.100 to 0.050 mm. 

.Silt 0.050 to 0.005 mm. 

Clay 0.005 to 0.000 mm. 

* 1 millimeter, written mm., equals about 1/25 of an inch. 

Thus the texture of a soil may be fine, medium, 
or coarse, depending upon the size of the particles 
composing it. Sandy soils are those in which sand 
predominates. Clay soils 



are those in which the largest percentage of the 
particles is clay. A loam soil is one which contains 
about one-half silt and clay, and the other half sand. 
The texture of the soil is of great importance because 
it is one of the main factors in determining the value 
of land from an agricultural standpoint. We can 
understand how, through the ages that have passed, a 
rock may be broken down into particles of various 
sizes. However, under normal conditions on the 
farm, texture can be little affected. A clay soil 
remains a clay, and a sand remains a sand. The only 
way we could vary the texture would be to mix two 
soils of different textures. This change is not prac- 
tical in the field, of course, and is seldom made 
except on a very small scale as in a greenhouse 
bench or in a hotbed. 

STRUCTURE. Structure refers to the ar- 
rangement or grouping of the soil particles. In 
many soils the texture is so fine and the particles fit 
so closely together that the soil is very compact. On 
the other hand, some soils have particles so large 
and loosely arranged that drainage is excessive and 
the soil undesirable from an agricultural standpoint. 
However, in normal soils, the particles vary in size, 
the small intermixing with the large. Loam may be 
considered as one of the most desirable of soils, 
since in it the particles are so arranged as to allow 
adequate drainage, and at the same time sufficient 
water is retained for plant uses. 

Improvement of structure. The farmer can 
change the structure of the soil by the addition of 
organic matter, since the physical condition of the 
soil is dependent in a large measure upon this 
material. This change may be brought about by 
growing and turning under such crops as clover, 
alfalfa, sweet clover, and other green manure crops 
like rye _and buckwheat. In addition to this, corn 
stalks, stubble, and straw serve to increase the 
organic matter content of soils and may, therefore, 
improve their structure. 

Tillage. The various operations of tillage, which 
include plowing, subsoiling, harrowing, rolling, 
and cultivating serve to bring about a change in 
structure by rearranging the soil particles. The 
exact nature of the results produced by these 
operations, however, depends largely upon the 
moisture condition of the soil. If soil is plowed or 
cultivated when it is too wet, it soon bakes and 



Fig. 311. Stones removed from a field of glacial till soil. They 
have an affect on the quality and condition of the soil and the 
ease with which it is handled. 
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depth. Rodents and earthworms 
row through the soil and improve the 
ture by mixing the various soil constituents. 

Lime. During the past few years many 
farmers have made applications of lime to 
their soils in order to neutralize the acid 
present. While this is one of the main 
sons for applying lime to soils, there is 
another equally important one, namely, 
effect produced upon the structure of the 
When lime, especially burned lime, is 



rea- 
still 
the 
soil, 
used, 
the 



flocculation or the bringing together of 
soil particles in the form of granules, is 
brought about. It is generally true that soils 
which contain lime are in better physical con- 
dition than soils of the same texture which 
do not contain this material in fair amounts. 

Variation in water content may bring about 
a notable change in the structure of soils. If 
a soil contains a large amount of water it 
tends , to become puddled. This is very un- 
desirable from the standpoint of crop pro- 
duction. The proper installation of drains A s A 
the most satisfactory means of doing away 
with a surplus of soil water. 

Soil Water 

Water in the soil has four main functions 
to perform. (1) Green plants have the power 
of manufacturing a large amount of plant 
food. In this process of food manufacture, 
water is used directly. (2) Water makes the 
plant food elements in the soil soluble and 
puts them in such form that they may be 
taken up by plants. (3) Plants require a 
large amount of moisture to keep them rigid, 
and this is all taken up from the soil through 
the plant roots. If more water passes from 
the plant by way of the leaves than is taken 
up by the roots, the plants wilt. Thus a suf- 
ficient supply of water in the soil is essential 
at all times. (4) Water is necessary for the 
multiplication and activities of bacteria. 

KINDS OF SOIL WATER. Under nor- 
mal conditions of rain- 
fall, there are three 
a kinds of water in the 
ffl\) soil-, namely, 

hygro- 

nyjjll &_* scopic, capillary, and 

1 gravitational. The 

_C_ amount of eac 
these forms that is in 

Fig. 312. Soil moisture: the Soil depends Upon 

WASB 

water (greatly enlarged). Structure 01 the SOIL, 



Fig. 313. Soil structure: A pore space; B granule composed of silt and clay 
particles; C sand or other larger soil particle. 



tillage, drainage, organic matter, and many other 
factors. The productive power of a soil depends 
very largely upon its water content and the ability 
of crops to take up moisture from the soil. 

Hygroscopic water is the moisture in the soil 
surrounding the soil particles in the form of a very 
thin film. This type of water is lost only when the 
soil is oven dried. In other words, under field 
conditions, hygroscopic water is always present. 
However, this water is not available to plants 
because the roots are not able to take it up. It is a 
well-known fact that if we sow winter wheat in dry 
soil, and there are no rains following the seeding, 
the seed does not germinate. If, however, we take 
some of the dry surface soil 'irom this field and 
heat it in an oven, it is found to contain water. • 
This water which is given off is called hygroscopic 
water, and, as noted, it is of little importance in the 
growth of plants. 

Capillary water (p. 340). We have often noticed 
that as fast as oil burns from a lamp, more oil is 
supplied by an upward movement through the 
wick. If we examine the wick carefully we find it 
is made up of porous material through which the 
oil is carried upward by capillary action. In the 
same way water rises, or moves sidewise, in the 
soil by passing through the small pore spaces 
between the soil particles. This type of water is 
called capillary water and is lost when the soil is 
air-dried. 

Gravitational water is that water which passes 
down through the soil by force of gravity. This 
kind of water passes off as drainage water, or runs 
off, and consequently is not available for plant use. 
If drainage conditions are not satisfactory and 
gravitational water is present, our ordinary field 
crops as corn, wheat, and oats, do not make a satis- 
factory growth. It is to the farmer's advantage then 
to keep the soil free from this type of water. There 
are some crops, however, as rice, which do make 
use of some gravitational water, thorough drainage 

Hygroscopic 




Jerry Moore, one of the pioneers in Corn Club work, and the 228 bushels and 3 pecks that he raised on an acre. 




lj members of one Louisiana Corn Club visiting their State Experiment Station, would agree that he 
' ' " did; and in doing so they would express the feelings of a million or so 

As One of the Many Results of Corn Club Extension Work, the Yield of Corn in Several Sections Has Been Increased 
100 Per Cent or More. (U. S. Department of Agriculture) 
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A modern neighborhood church in 
Missouri 
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A building erected in an Iowa farming community to shelter under one roof, two or more religious 

denominations, a library and a gymnasium 

The Country Church Should Be the Centre of Social and Educational, as Well as Religious, Activities; It Should Take Part in the 

Every Day Life of Its Community 
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MAINTAINING AND INCREASING .THE 
SOIL WATER. Irrigation is practrsea in many areas 
where there is not a sufficient amount of capillary 
water present in the soil to permit of the growth of 
plants. In the western part of the United States, 
thousands of acres of arid or semi-arid land have 
been made productive by irrigation water. 

Mulches. In humid regions, or those receiving 
more than 20" inches of rainfall annually, the main 
problem in soil management as a rule is to conserve 
the moisture in the soil. This is accomplished 
chiefly by means of mulches. There are two general 
classes of mulches, the foreign and natural. The for- 
eign mulch consists of such materials as straw, 
leaves, and manure scattered over the surface of the 
soil. The natural mulch, on the other hand, consists 
of the upper zone of the surface soil kept open and 
loose by thorough cultivation. Both types of 
mulches have the same function, namely, to prevent 
the loss of capillary water from the soil. 

When a farmer cultivates his corn, he usually 
does so with the idea in mind that the principal 
object is to destroy the growth of weeds. However, 
in many cases one of the chief purposes in 
cultivating the soil is to conserve the capillary 
water. 

If the soil upon which corn is growing is allowed 
to remain in a compact condition and is not 
cultivated from time to time, enough water may be 
lost to interfere seriously with the growth of the 
crop. But when the cultivator shovels pass through 
the soil, they break apart the soil granules and make 
the surface soil loose and dry. When the surface soil 
is in this condition, the upward movement of water 
through this zone is practically stopped and 
evaporation is reduced to a minimum. The mulch 
made by the cultivator usually varies in depth from 
2 to 3 inches, depending upon the condition of the 
soil and the kind of cultivator used. 

For corn, a type of tilling machine known as the 
"surface cultivator" is often used. The part of the 
implement which stirs the soil consists of flat 
blades which pass along just under the surface. This 
implement is designed to make an effective soil 
mulch without pruning the corn roots. The shovel 
type of cultivator often seriously injures corn be- 
cause the shovels cut off the feeding roots of the 
young plants. 

To be most effective, a mulch should be kept dry 
and loose. The only feasible way to maintain a 
mulch in this condition is to renew it after each 
rain. Moisture is thus conserved, and the soil warms 
up more quickly than when large amounts of water 
evaporate from the surface. Evaporation is always a 
cooling process. 

Fallowing. In some states where the rainfall is 
exceedingly light, fallowing is practised to retain 
moisture in the soil. When this system is practised, 
a crop is usually grown 




Fig. 314. In a compact soil (left) moisture rises through 
cracks, wormholes, etc., by capillarity action and is lost by 
evaporation. Tillage or any sort of mulch (right) destroys the 
capillary tubes and thereby conserves the moisture. 



only every other year. When a fallow system is 
followed, a portion of the farm is cropped and 
another portion is carried through the summer 
without a crop. The latter area is harrowed or 
cultivated after each rain, or oftener, to form and 
maintain a mulch. As a result of this practice, one 
crop gets the benefit of two years' rainfall. 

In humid sections, the summer fallow is not in 
general use but is sometimes employed to increase 
the moisture content of the soil for some crop such 
as alfalfa that is to be seeded in the fall. In this case 
the alfalfa has the benefit of the stored rainfall that 
fell during the summer and fall, and as a result, a 
stand is more likely tol be secured. 

Organic matter. Organic matter which is 
thoroughly decomposed has great capacity for 
holding water. Such material is very porous and 
acts much like a sponge. In addition to having a 
direct effect upon the water-holding power of soils, 
organic matter tends to hold soil particles together 
in the form of granules, or crumbs. When a soil 
possesses this granular structure, it is usually in an 
excellent physical condition. 

Fall plowing. One of the beneficial effects of fall 
plowing is the conservation of water in the soil. 
The surface soil which is turned over acts as a 
mulch and prevents the loss of large amounts of 
water during the fall and winter months. In the 
spring, the land should be disked as early as 
possible without injury to the soil structure, to 
provide a mulch and retain any moisture which 
may have entered the soil due to winter rains or the 
melting of snow. 

Decreasing soil water. Two general methods 
used for decreasing the amount of soil water are: 
(1) the installation of suitable drains, and (2) 
rolling the land. 

Drainage. Perhaps the most effective means of 
decreasing soil water is by drainage. This consists 
of opening up channels in the soil through which 
surplus water may run off by the force of gravity. 
The tile drain is preferred above the open ditch 
because its use insures more thorough drainage of 
the soil, less waste of land, and more regular fields. 
The open ditch is undesirable since portions of the 
fields through which such a drain passes are 
worthless for the growing of farm crops, and, 
moreover, open ditches usually cut up the farm into 
irregular fields that are difficult to cultivate. 

Rolling. In the spring when there is not a 
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Fig. 315. Part of a root, showing root hair extending among 
the soil particles which are surrounded by water films. Note 
air spaces. (All greatly enlarged.) 

sufficient amount of water in the soil, and when 
the seedbed is very dry and loose, rolling is 
sometimes practised. The surface soil is compacted 
by this operation and the capillary water moves 
more rapidly to the surface. Usually the harrow is 
used a few days following rolling, in order to 
establish a mulch and prevent too great a loss of 
water. 

Soil Air 

The amount of air present in a soil is determined 
largely by the water content of the soil mass. When 
the water increases in amount, a proportional 
decrease takes place in the air present. Air is as 
important for the growth of crops as it is for 
animals. 

If a soil is poorly drained, and contains a large 
amount of water, crops suffer because of a lack of 
air and, often, seeds fail to germinate. It is also 
necessary for the life of many beneficial forms of 
bacteria that live in the soil. Some of these 
bacteria, it will be remembered, break down plant 
residues in the soil and change them into simple 
compounds which may be taken up by roots of 
growing crops. Other bacteria, which live in the 
small nodules on the roots of such crops as alfalfa 
and clover, have the power to secure nitrogen from 
the air and fix it in compounds 'that may be used 
by growing plants. This process is called nitrogen 
fixation. We find that if there is not an ample 
supply of air in the soil, these nitrogen-fixing 
organisms cannot carry on their very important 
work. The amount' of air in a soil is determined by 
its texture, structure, and its content of organic 
matter and water. 

Texture. Under ordinary field conditions, soil of 
fine texture such as _ a clay, contains the largest 
amount of air space. On the other hand, the air 
spaces in a sandy soil are larger, and as a result, air 
moves more freely in this type of soil than in clay. 
When 
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air circulates through the soil rapidly, the soil 
moisture tend3 to decrease in amount. In a region of 
low rainfall and high temperatures, this loss of 
water should be guarded against at all times. 

Structure. The structure of a soil changes from 
time to time depending chiefly upon the action of 
water and the presence of organic matter. The 
formation of soil granules tends to increase the 
amount of air which is present in a soil. Plowing, 
disking, harrowing, and cultivation all help to 
change the structure and increase the amount of air 
in the soil. By removing the gravitational water 
from a soil, conditions of aeration are improved. 
Since the amount of air in the soil increases with 
the amount of organic matter which the soil 
contains, applications of farm manure and green 
manure aid materially in soil ventilation. The 
volume of air in a soil is decreased by rolling or 
packing. These operations are common chiefly in 
the West where dry-land farming is practised. 



The Heat of the Soil 

Heat has an important relation to the ger- 
mination of seeds. For instance, a favorable 
temperature for the germination of seeds of most 
common field crops is about 80 degrees 
Fahrenheit. Again, the multiplication and activities 
of the desirable kinds of soil bacteria are 
influenced by the temperature of the soil. The 
amount of heat in the soil determines to a certain 
extent the rate at which plant food goes into 
solution. The warmer the soil the more readily is 
plant food dissolved. A knowledge of the functions 
of heat 
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Fig. 316. Chart showing relation of the potato crop to the 
temperature of the soil at planting time, as indicated by a 
series'of experiments in Russia. The solid line and second 
column of Figures show the variations in yield; the broken 
line and first column give the total temperature of the soil 
for the ten days preceding the planting ®f the seed. 
(International Institute of Agriculture.) 
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and the means of temperature control is important 
since the farmer can, in a measure, control this 
important factor in crop production. The principal 
sources of heat in the soil are the direct rays of the 
sun, and decaying organic matter. 

The sun's rays either directly or indirectly make 
it possiblfe for soils to support plant life. Soils have 
the power of taking heat from the sun's rays, and 
the darker the soil the more readily is this heat 
absorbed. Dry soils warm up more quickly than wet 
soils, because in the case of dry soils little heat is 
used in warming and evaporating water. Heat may 
be carried into the soil by showers. In the spring, a 
warm rain falling upon the land may pass down into 
the lower layers of soil and thus warm up the soil to 
a great depth. 

Under ordinary field conditions, it is difficult to 
determine just how effective decaying organic 
matter is in increasing the temperature of the soil. 
However, an ordinary hotbed is a good illustration 
of the heating power of decaying organic matter. 
Large amounts of manure are allowed to decay in a 
hotbed, and during the process of decomposition, 
enough heat is given off to aid materially in 
increasing the temperature of the seedbed. 
Undoubtedly the most important source of soil heat 
is the sun's rays. Field soils get very little heat from 
decaying organic matter. 



The slope of the land may have a marked 
Influence upon the temperature of the soil. The soil 
on a south slope is generally several degrees 
warmer than the same type of soil on the level or 
on a north slope. This difference in temperature 
makes a south slope desirable for truck crops, and 
gardeners have taken advantage of this fact in many 
parts of the country. The texture and structure of 
the soil probably do not have any direct effect upon 
the temperature, but the amount of heat in a soil is 
governed largely by its water content. Since texture 
and structure chiefly control the amount of water in 
a soil, these two factors may indirectly influence 
soil temperatures. A large amount of heat is re- 
quired to evaporate water. For this reason a soil 
such as clay, which usually contains a large 
quantity of water, is generally cold. Sandy-loam 
soils usually warm up early in the spring because 
this type of soil is coarse in texture, and drainage 
conditions are quite satisfactory. 

There are several farm practices which may be 
followed to regulate the temperature of the soil. For 
example, thorough drainage is the most effective 
means of getting rid of surplus soil water, and thus 
increasing the heat of the' soil. Soil that has been 
properly drained can be seeded earlier in the spring 
because it is warmer than wet soil. 



THE PHYSICS OF THE CARE OF LIVESTOCK 

By Professor John M. Evvard of the Iowa State College (see Volume III, Chapter 34), whose experience along 
animal husbandry lines at the Illinois, Missouri and Iowa Agricultural Colleges, following a boyhood of practical 
farm work and a general university course in agriculture, has given him a particularly keen knowledge of science as 
related to practice. It is sometimes difficult to work out the connection between abstract principles and concrete 
objects and operations. Professor Evvard has tied these two subjects together as he understands each of them . — 
Editor. 



THE laws of physics have deep significance in practical animal husbandry. 
To be able to turn them to economical account is of much value and im- 
portance to the livestock grower. 



The Physics of Feeding 

In the very make-up of the digestive apparatus of 
animals, there is a considerable variation so that we 
find the pig, for instance, adapted to highly 
concentrated feeds such as corn, barley, rye, wheat 
middlings, and milk, but very poorly adapted to the 
eating of rough feeds, such as timothy hay, corn 
fodder, or wheat straw. On the other hand, 
ruminants — animals with four stomachs, such as 
the ox or the sheep — are particularly well fitted for 
the handling of roughages. 

Now how shall the feed be prepared for animals? 
Is the feed as nature made it good enough, or can 
we advantageously grind the corn, for instance, that 
goes into the stomachs of different animals? 



It has been found that too much pampering and 
preparation through the physical reduction of the 
grains to a powdered or at least a finely divided 
form, is entirely unwarranted and physically wrong 
under certain conditions. A practical livestock man 
keeps these things in mind, and prepares his feeds 
according to the class and needs of the stock. 

Generally speaking, rough fibrous feeds such as 
oats can be ground to advantage for dairy cows, or 
sheep, or horses, or pigs, particularly when they are 
being pushed heavily or crowded excessively. 

The soaking of feeds, really a mechanical 
method of softening them, is in order, particularly if 
the feeds are rough and fibrous, and the soaking can 
be done economically. 
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»®irai^m order with pigs than 

Cooking of feeds has not been found economical 
excepting perhaps the cooking of cull beans, 
potatoes and alfalfa for pigs, in which cases the 
cooking brings about physical changes. In the case 
of potatoes, it reduces the starch granules to a more 
soluble form; with beans it increases the palata- 
bility and breaks down the fibrous hull; and with 
alfalfa it increases the tenderness and palatability, 
and renders the fibre more vulnerable to the 
digestive juices. With show animals, cooking is 
often of advantage. _ 

How to water livestock is quite an interesting 
problem. With dairy cattle it is good practice to 
keep water accessible at all times; and in winter it 
is a good proposition to use a tank heater and thus 
keep ice out of the troughs. Sheep do splendidly if 
the water is kept open and before them all the time. 
They even thrive nicely if water is in a semi-frozen 
condition, but it is preferable that it does not 
contain ice. 

There has been a great deal of discussion as to 
the time to water horses, — before meals, during 
meals, or after meals, but about the best conclusion 
one can come to is simply to instruct the novice to 
water the horses whenever they will drink, in truth 
to keep water before them always, if possible. Of 
course, a real "hot" horse should not be watered 
excessively on cold waterisecause it is liable to 
chill him and cause serious digestive disturbances 
because of the nervous shock. 

As for hogs, in summer, open running water is in 
order, and if it is quite cool, all the better; in 
winter, it is a good plan to keep the ice out of the 
water. 

How often to feed? Shall we feed once a day, or 
twice, or three times? With animals that have 
simple stomachs, particularly young animals, 
frequent feeding is in order. This is true of young 
lambs as well as young pigs. A little calf should be 
fed very often if best results are to be secured. 




Fig. 317. The more comfortable and contented livestock 
are kept, the more readily do they respond to intelligent 
treatment. How to keep them so is b.rgely a problem in 
applied physics. 



Shall we feed animals all they will eat, or shall 
we limit the ration? This depends upon so many 
factors that it is difficult to decide, but generally 
speaking, if one wishes to finish his animals 
quickly and secure a high dressing percentage and 
that with a relatively less amount of dry matter, 
full-feeding usually wins as compared to limited 
feeding of grain. But on the other hand, if grain is 
very high priced, and roughage comparatively 
cheap, limited feeding, particularly when corn 
silage is used, has the preference. 

Bulk in the ration is important, particularly with 
breeding stock and with ruminants. Young calves, 
for instance, do very poorly if kept on a milk diet; 
their "roughage" stomachs do not develop properly 
and oftentimes they become unthrifty. A certain 
amount of bulk in the ration also tends to keep 
down digestive disturbances, particularly when the 
animals are being heavily fed on concentrated 
feeds. A certain amount of bulk also tends to 
promote laxativeness which is a blessing as 
contrasted with constipation. 

But for fattening animals it is sometimes 
inadvisable to get too much bulk in the ration, 
especially in the case of pigs which can not stand 
much fibre. 

Feeds may be compared to gasoline or coal 
since they are eaten by animals to keep up their 
body heat as well as to be converted into storage 
products. Of all the heat units given in the form of 
feed to a draft horse, 25 per cent is used just to 
keep his weight up, 20 per cent is used for 
locomotion, 5 per cent is used for ascending 
grades, and 50 per cent is used for pulling or for 
draft. After all of these needs are met, any surplus 
of feed is converted into fat much as a surplus of 
power in the motor of a gasoline engine is 
converted into stored electricity w'hich is later 
used to start the motor or to furnish lights. This 
comparison is somewhat similar to the use of feeds 
by a horse. 

Energy value of feeds. We can, therefore, talk of 
the net energy value of feeds which, physically 
speaking, means those heat units which the 
animals are able to use. There is always a certain 
amount of waste. For instance, a "four- stomached" 
ruminant eating corn meal is able to utilize only 46 
units out of the total 100 consumed, 25 units being 
excreted in the feces and urine, and 29 being lost 
as heat, this latter covering the work of conversion. 
But even at that the animal organism is much more 
efficient than the steam engine. 

There is a difference in animals as to how they 
can handle the net energy units of feed, swine 
being much more efficient than ruminants in this 
respect, as shown by the table at the top of the 
opposite page. 

The physical wellbeing of the offspring is of 
considerable importance, the strength, vigor, and 
coat of new-born pigs or lambs being strikingly 
affected by the way the 
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be fed either in the barn or out in the open, but it is 
common custom to feed growing colts and breeding 
stock out in the pasture under the shade of a tree. 
Sheep in the summer can be fed in the open but in 
the winter time it is perhaps a good plan to feed 
them under shelter. Where there is little rainfall, the 
precipitation coming mostly in the form of snow, 
outside feeding gives exceptionally good results. 
With swine the story is entirely 
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different; even in the summer time, they should be 
fed in the shade if possible A and in the winter time 
under cover where it is warm and cozy. Pigs are 
like human beings and can not stand the excessive 
cold. From the standpoint of housing, therefore, the 
general management of livestock resolves itself 
down into a series of individual problems, 
particular attention being paid to the kind of 
animals and the purpose for which they are kept. 



THE SCIENCE OP THE WEATHER 



By Professor J. Warren Smith, Chief of the Division of Agricultural Meteorology of the U. S. Weather Bureau. 
Raised on a New Hampshire farm, he graduated from the Agricultural College of that state in 1888, and took special 
work at Harvard College for 2 years, attending also the first graduate summer school at the Ohio State University. 
From 1890 to 1915 he was Section Director of the U. S. Weather Bureau in charge of climate and crop work being 
located in New England until 1896, in Montana from 1897 to 1898, and in Ohio from 1899 to 1915, except in 1910 
when he was District Editor in Missouri. From 1898 to 1909 he was Special Lecturer in the College of Agriculture of 
the Ohio State University, becoming Professor of Meteorology there in 1911. In his present position, he has 
supervision of all special activities of the Weather Bureau in connection with agriculture, and edits the National 
Weather and Crop Bulletin. He ic the author of a number of very practical bulletins on weather and crops . — Editor. 



LITTLE wonder that some races have been sun worshipers, because sun- 
shine meant comfort and life to them, and,its absence, suffering and even 
death. We now know that all life and action on the earth is sustained by the 
sun, and without the solar radiations, our globe would be a dark, cold mass, 
frozen solid. And yet the earth intercepts only one two-billionth part of the 
total energy given off by the sun, and we are so far away from it that if we 
had an arm long enough to reach the sun it would be 147 years before we 
would realize that the finger that touched it was being burned. 



Warming and cooling. Heat is transferred by 
radiation, conduction, and convection. If a man 
stands near a large fire out of doors, the side of his 
body that is toward the fire will be warmed by it, 
even though the temperature of the air all around 
may be far below freezing. This transfer of heat 
from one object to another through a medium that 
may itself be little affected, is called radiation. 
Radiation from the sun warms the surface of the 
earth, but only very slightly warms the dean dry air 
through which it passes. Conduction is the transfer of 
heat by contact. If our hand is placed on a heated 
object, it is warmed by conduction to the hand; if 
upon a cold piece of metal, the hand is cooled by 
conduction of its heat to the metal. The surface of 
the earth and objects upon it are warmed by 
radiation from the sun, and the surrounding air is 
warmed by conduction. At night time, the surface of 
the ground becomes cooled by radiation of its heat 
through the air into space, and the air in contact 
with the ground is cooled by conduction. 

The movement of heated air is called convection, 
and it is due to the fact that warmed air expands and 
becomes lighter and is pushed 



upward by the colder and denser air that surrounds 
it. If bits of light paper are let loose above a hot 
stove, they will be carried upward toward the 
ceiling; leaves are often seen rising to a 
considerable height above a brush fire. Air, 
therefore, that is warmed by conduction, is carried 
upward by convection and in turn warms other air 
by conduction and intermixture. 

As the earth that is in direct sunshine is warmed 
faster than that in the shade, and the slopes which 
are perpendicular to the sun's rays faster than those 
which the rays strike more obliquely, and some 
objects gain heat faster in sunshine and lose it faster 
in the shadow than others, and as the air in contact 
with the earth rapidly acquires the temperature of 
these objects by conduction, and as adjacent masses 
of air of different temperature and density must 
flow to new positions of equilibrium under gravity, 
it follows that there is a constant shifting of the 
atmosphere about us due to the frequent variation in 
its density. 

WHAT MAKES THE WIND BLOW. Variations 
in the density or pressure of the atmosphere, due to 
differences in temperature, cause movements in the 
atmosphere which 
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Pig. 318. These charts, adopted from U. S. Weather Bureau maps, show the progress in 12 hours of a typical winter storm, and the 
changes accompanying it. Black lines connect_ places having equal barometric pressure, dotted tines, those having equal 
temperature; circles show weather conditions, and arrows the wind direction. High marks the center of a high-pressure (anti-cyclone) 
area, and Low, the center of a low-pressure (cyclone) area. The shading shows the precipitation area: and the large figures show the 
average temperatures in the four quarters of the cyclone. 




Pig. 319. Note that the storm center has moved from near Chicago to Buffalo; and that under the influence A of the north 
winds following it, the temperature dropped suddenly and as much as 20 degrees in some places. The line of heavy black 
arrows shows the course of the storm center. Compare with Fig. 295. 
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are called winds. Although local variations in 
temperature cause an almost constant movement, of 
the air around us, the more extended air movements 
or winds (both those which prevail at the surface of 
the earth and which carry along the clouds in the 
higher atmosphere) have more than a local origin. 
They are in fact related in a complex and indirect 
way to the great contrasts of temperature ranging all 
the way from the equator to the poles. Not only this, 
but the high south wind of yesterday, the strong 
northwest wind of today, and the cold raw wind of 
last week, were none of them due to local 
differences in temperature but were the cause 
themselves of the temperatures which we 
experienced. 

The action of the sun's rays in causing higher 
temperatures in the equatorial regions than about 
the poles, higher temperatures over land in daytime 
and summertime than over water, higher over 
deserts than wooded regions, etc., cause permanent, 
seasonal, or accidental variations in atmospheric 
pressure in different parts of the earth, and in equal- 
izing these differences in pressure, there are 
correspondingly permanent,, seasonal, or accidental 
movements of large masses of air, which we 
designate as "winds." 

Cyclones and anti-cyclones. The solar energy, 
acting in some manner not clearly understood, sets 
up atmospheric waves or whirls which are thus 
called. Cyclones are large areas of low barometric 
pressure influencing an area of from 500 to 3,000 
miles in diameter, which (in the latitude of most of 
the United States) move eastward at an average 
velocity of about 600 miles in 24 hours. These must 
be distinguished from tornadoes, which are narrow 
violent storms causing great damage along 
comparatively short paths. Anticyclones are large 
areas of high pressure which move eastward with 
slightly less velocity than cyclones. 

Daily weather maps. The cyclonic areas are 
shown by the words "low" and the anticyclones by 
the words "high" on the daily weather maps 
published by the United 
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States Weather Bureau in different parts of the 
country, and are illustrated by Figures 318 and 319. 
Data showing pressure, temperature, weather, 
clouds, wind, etc., are telegraphed twice daily from 
hundreds of places in the United States and in other 
parts of the northern hemisphere to all the large 
cities of the country. These data are immediately 
charted on outline maps so that each 12 hours a 
weather picture is made covering thousands of 
miles in extent. 

Laws of storms. The charting of the daily 
weather conditions in the manner referred to above 
has determined that there are certain well-defined 
laws in connection with the movements of the 
atmosphere: 

I. High and low pressure areas move across the 
country in the latitude of most of the United 
States in an easterly direction. Figure 295 shows 
the average path and rate of movement. 
l.Surface winds are controlled by differences in 
pressure. The wind blows toward areas of low 
pressure and away from areas of high pressure. 
See Figures 318 and 319. 

3. The temperature at any place is influenced by 
the wind direction, and depends upon the 
temperature in the region from which the winds 
come. The maps show that it is warm to the, east 
of the low pressure areas in the north temperate 
zone because the winds blow from the south, and 
colder to the west of them because the winds 
blow from the north. 

4. Low pressure areas are usually accompanied 
by cloudy weather with rain or snow, while high 
pressure areas are more apt to be attended by 
clear skies and fair weather. 

5. The lower the pressure at the center of the low, 
and the greater the variation between this 
pressure and that which surrounds it, the higher 
the wind velocity and the more likelihood of 
severe local storms such as thunderstorms, 
hailstorms, and tornadoes if it is in the summer 
time, since these are all local disturbances which 
occur in connection with the larger cyclonic 
whirls. 



Weather Forecasts 

Local weather signs. An observing person whose work takes him out of 
doors a good deal can make fairly accurate weather predictions from local 
weather signs for a few hours in advance. The most important matters to 
consider in this connection relate to the wind and the clouds. 



WIND. As noted from the laws mentioned 
above, surface winds blow toward areas of 
low pressure. In the latitude of the United 
States, areas of low pressure move from the 
west toward the east and are usually accom- 
panied by cloudy and stormy weather. 
Hence as the disturbance moves toward us 
from the west, the wind where we are sets in 
from the east, and is soon followed by rain 
or snow because the conditions which produce 



the rain and snow are moving toward us from the 
west. This is why east winds are proverbially rain 
winds, although the rain comes from the west and 
not from the east. After the storm center passes by, 
west winds prevail and the rain is followed by a 
spell of fair weather. This agrees with our 
experience that winds fromjthe west are associated 
with clearing and fair weather. South winds are 
mild because they come from a warmer dis- 
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Fig. 320. Average length of the crop-growing season (in days) in different parts of the United States, The lines pass through places having seasons of equal length. West of tile 101st 
meridian, variations in altitude, etc., cause great local variations which make any systematic charting impossible. (U. S. Weather Bureau/) 
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tricfc, and nortli winds are cold because from a 
region of lower temperature. 

CLOUDS. The well-known couplet giving advice 
to sailors is worth recalling: 

If clouds look like they had been scratched by a hen. 
Get ready to reef your top-sails then. 

The high, thin clouds which sometimes cause 
circles around the sun and moon (halos) are 
composed of ice particles which have been con- 
densed in winds carried to a high altitude in a storm 
area that is approaching from the west. As these 
clouds beceme thicker and lower, the storm is 
getting nearer and nearer. 

If the high clouds are moving rapidly eastward and 
the sky below is partly covered with denser clouds 
moving westerly, then the storm is approaching 
rapidly, and heavy rain and strong winds may be 
expected. When the lower clouds begin to break up 
and enough clear sky can be seen "to patch a 
Dutchman's breeches, " fair weather may be 
expected very soon. A brilliant sunset indicates that 
there is a large amount of moisture in the 
atmosphere that will probably be precipitated as 
dew during the night with fair weather the 
following day. A brilliant sunrise, on the other hand, 
indicates that the moisture which causes the bright 
colors will probably be condensed and precipitated 
as rain during the day. Hence: 

Evening red and morning gray. 
Will set the traveler on his way; 
But evening gray and morning red 
Will bring down rain upon his head. 

HUMIDITY. There is usually an increase in the 
humidity of the atmosphere before a rain, because 
our rains are usually preceded by warm, southerly 
winds that are taking up moisture as they flow 
northerly. Certain phenomena are brought about by 
increasing moisture and other factors, and hence are 
good rain indicators. Some of them are: Sweating 
walls, sidewalks, metal plates, and. dishes; 
tightening of ropes, shortening of guitar strings, 
tightening up of curls, softening of moss, tobacco, 
and corn fodder; increase in the perfume of flowers, 
as well as of the offensive odors from drains and 
ditches. 

Long-Range Weather Forecasts 

All weather forecasts for more than a week or ten 
days in advance are usually based on seasonal or 
average conditions, and should seldom be given 
serious consideration. 

OLD-TIME FALLACIES. The color of the 
goosebone, the thickness of corn husks and of the 
fur of animals, the store of nuts laid up by the 
squirrels, etc., all show_ the effect of past weather 
and are in no way indications of future conditions. 
Forecasts for days, months, or seasons based on the 
weather of special days, as well as those based upon 
the conjunction of the planets, the appear- 



ance of the moon, etc., cannot stand the test of 
verification. Sunspots have no direct effect upon 
the weather; and there is no established relation 
between the moon and the weather. While there is a 
saying in the South that " chickens should be 
picked in the dark of the moon," no one considers 
this an indication that any consideration should be 
given to the position of the moon in any farm work. 

FORECASTS BY THE WEATHER BUREAU. 
The forecasts issued by the Weather Bureau are 
based on twice daily telegraphic reports from 
several hundred places in the United States and 
other parts of the northern hemisphere. They are 
made for definite locations and periods, and are 
correct 90 per cent of the time. 

The forecasts sent out at about 9 A. M. (75th 
meridian time) are based on the weather map 
showing the prevailing conditions at 8 A. m. 
throughout the country. These cover the probable 
conditions for the next 36 hours and are widely 
distributed by mail, telephone, and telegraph at 
Government expense. The forecasts issued at about 
9 p. M. are based on the 8 P. M. weather maps, and 
cover the expected weather for the following 48 
hours. On Saturdays a general forecast is issued for 
the following week. 

_ Hundreds of thousands of people are getting the 
daily forecasts and special warnings of the Bureau 
who have found that the man who does not take 
advantage of this important information puts a big 
handicap on his operations. Fair weather forecasts 
for harvesting alfalfa; cold, stormy weather in the 
sheep lambing and shearing season in the far North- 
west; flood and high-water warnings along the 
rivers; fire weather warnings in the great forests; 
warnings of high winds, gales, and hurricanes along 
the coasts; special temperature forecasts for 
shippers of perishable products; heavy snow and 
cold-wave warnings for transportation and other 
interests; frost warnings for tobacco fields, 
cranberry bogs, sugarcane plantations, citrus 
groves, and for thousands of fruit orchards where 
action is being taken to protect the tender blossoms 
by orchard heating, are only a few of the special 
forecasts and warnings widely disseminated by the 
Weather Bureau. 

Rain 

The temperature determines the amount of 
invisible moisture that the atmosphere can 
maintain, and at a temperature of 40 degrees F. it 
cannot contain more than half as much water vapor 
as it can at 60 degrees. Almost one-half of the total 
water vapor in the whole atmosphere is within one 
mile of the earth's surface. 

A room 20 x 20 feet and 10 feet high contains 
4,000 cubic feet of air. If this air is completely 
saturated at a temperature of 80 
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air is cooled below its dew point or temperature of 
complete saturation. Clouds are formed just as 
soon as the dew point is passed, and if the cooling 
is continued, large drops will be formed and will 
fall to the earth as rain. 

When a mass of air is carried to higher altitudes 
by any cause, it expands and, until it reaches the 
TerrapftiaStiiiioef anjBtpt&m&gtaaiitony grouftU artdthhat 
pMarisoflSldegief feitedWf/slsliQnfkfct of elevation. 
If a current of air with a temperature of 80 degrees 
and three- fourths saturated with moisture, is 
forced to 10 times 180 feet, or a little more than 
one third of a mile, some of the moisture will be 
condensed into clouds and rain. 

Ascending air, then, is cooling, its capacity for 
moisture is decreasing, and clouds and rain may 
result; this is the principal cause of rain. Wherever 
large masses of warm moisture-laden air are 
carried up over a mountain side or forced up in a 
cyclonic area or local thunderstorm whirl, heavy 
rains may be expected. These areas of heavy 
rainfall usually move easterly with the general 
storm movements, but whenever for any reason the 
center of the rapidly ascending currents of air 
remains nearly stationary, 1 excessive local 
rainfalls occur and floods are caused. 



Fig. 322. Correct methods of arranging a lightning rod on, 
Fig 323 Effective wiring systems for the protection of a barn and »rMr8fltetag%tphighBsld^fc^ a t least 

etehteen inches above the highest point of the building; the course of the wire should be as direct and freefromTha A turns as 
possible; and the ends should be grounded deep, preferably in permanently moist soil. (Farmers' Bulletin 842.) 
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Fig. 324. Average annual rainfall in the United States. The line connecting places receiving 2(1 inches corresponds closely to the 100th meridian (see Fig. 320), which may, therefore, 
be said to marlc the division between the humid and arid sections of the country. Note the heavy precipitation along the North Pacilic Coast caused by the action of the mountain ranges 
on the warm moisture-laden winds from off the ocean. (U. S. Weather Bureau.) 
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tablished in a region where 4he, risk of loss by 
drought, frost, or other unfavorable condition is not 
more than balanced by the profits at other times. 

The Atmosphere 

We travel upon the land and a large proportion of 
our food is derived from it; we sail about upon the 
surface of the water and transport important articles 
of commerce and of food from one continent to 
another. 

We live, however, at the bottom of the at- 
mosphere and move about in this gaseous ocean 
with often little thought of its impor- tancetous or 
appreciation of the fact that, without the 
atmosphere, all life would cease to exist on the 
earth in a very few hours. 

Clean, dry air appeals so slightly to any of our 
senses that we forget its presence until it affects us 
either favorably or unfavorably in a well-defined 
manner. Not only is the atmosphere essential to our 
very life, but the gases that make it up are mixed in 
the right proportion to be of greatest service to us. 

COMPOSITION OF THE ATMOSPHERE. 
Slightly over three fourths (78%) of the atmosphere 
is composed of nitrogen, while not quite one fourth 
(21%) is composed of oxygen; approximately one 
per cent is made up of various gases some of which 
are very rare. Mixed with the atmospheric gases 
there are a vast number of dust particles and 
bacteria, also water in the form of vapor amounting 
on an average to from one to five per cent of the 
total weight of a given volume of air. All the main 
constituents of the atmosphere are essential to our 
wellbeing. 

Nitrogen is a comparatively rare element in the 
earth, but it furnishes one of the most important 
elements in plant food, and by diluting the oxygen, 
it diminishes the activity of combustion. 

Oxygen in chemical combination with hydrogen 
constitutes eight ninths, by weight, of pure water 
and combined with other elements itcomposes 
nearly 50 per cent of the crust of the earth. It, like a 
politician, is a good mixer and combines readily 
with other substances. It is absolutely necessary in 
the burning of fuel as well as in that form of 
combustion which takes place in the lungs of air- 
breathing animals. It is interesting to note that, if 
the proportion of these two gases should be varied, 
life would be far different than it now is. With a 
slightly larger percentage of nitrogen we should be 
dull and stupid, but with an increase in the 
proportion of oxygen we should be full of life and 
energy and sparkling with wit and brilliancy. 

Carbonic acid, although averaging only about 
0.035 per cent by volume of the atmosphere in the 
open country, is as important in sustaining 
vegetable life as oxygen_ is in connection with 
animal life. As it is 1.5 



times as dense as an equal volume of air, it collects 
in mines, sewers, old wells, and other low and 
confined places, and replaces the gases which are 
necessary in life. Fortunately its presence in 
dangerous quantities can be determined by its 
failure to support active combustion, hence one 
should never go down into an old well or similar 
low confined space without first letting down a 
lantern or lighted candle. If the light continues to 
burn freely, the place is safe, but if it is 
extinguished or burns dimly, one should not venture 
down without a gas mask or apparatus for breathing 
prepared oxygen. 

Water vapor is not important in volume but it is 
essential for vegetation. It furnishes an important 
link in the chain of moisture circulation, from the 
surface of the ocean and other large bodies of water 
by evaporation into the atmosphere, there forming 
clouds and rain, watering vegetation as it falls and 
making up the brooks, streams, and rivers on its 
way back to the oceans that are so important in our 
economic operations. 

HEIGHT OF THE ATMOSPHERE. Water can be 
brought from a well by a pump from a depth of 
between 30 and 34 feet because the weight of the 
air upon the surface of the water equals that of the 
same area of water 34 feet in height at sea-level. 
The pressure of the atmosphere amounts to 15 
pounds per each square inch of our body surface. 
As the gases that make up the atmosphere are very 
elastic, they are greatly compressed near the earth 
by the weight of the air above so that one half of 
the whole atmosphere is within miles of the earth's 
surface at sea-level. At 10 miles' elevation, the air 
is not dense enough to transmit sound. 

While more and more knowledge is being gained 
of the lower atmosphere, little is known of its vast 
upward expanse. The highest that man has ever 
gone on a mountain side is not quite 4 miles 
(23,490 feet) and there the air was so rare that 
breathing was difficult and extreme exhaustion was 
experienced with even the slightest movement. The 
highest point ever reached-by man in balloons is 
less than 7 miles and then unconsciousness resulted 
except when prepared oxygen was inhaled. 
Meteorological instruments havebeen carried by 
kites to the height of 4.5 miles (23,- 800 feet), and 
by sounding-balloons to the extreme height of 20.2 
miles. 

A sufficient number of sounding-balloon 
observations have been made to show that the 
lowest temperature is some 6 or 7 miles above the 
surface of the earth where it averages between 60 
and 70 degrees F. below zero. From twilight 
observations and the fact that meteors become 
luminous by friction with gases at an elevation of 
180 to 200 miles, there must be an appreciable 
amount of some of the gases of the atmosphere at 
that height above the earth. 




CHAPTER 17 

The Science of Chemistry 

By H. F. Button, head of the Department of Farm Crops and Soil Fertility 
of the New York State School of Agricidture at Farmingdale, Long 
Island, where he has charge of the 308-acre farm devoted to the teaching 
of practical agriculture. He was born and raised on a large live-stock 
and grain farm (which he now owns) near Canastota, New 



York, cuu ms a eradic ate of the Slate College of Agriculture at Cornell University, where, as he says, he "learned 
the reasons for the facts and practices he already knew from experience. " He has combined the teaching of 
agricidture in school with the giving of practical farm advice, as well as cooperative organization, corn breeding, 
cow testing, and other rural vjork. He organized, and was for 6 years Principal of the Agricultural High School of 
Manassas, Va., where, incidentally, he aroused, organized and stimulated the farming of the whole neighborhood. 
As a result of this work the number of farmers growing pure strains of corn increased from one per cent to about 
ninety; and the practice of cow testing increased to much the same extent. Later he organized the agricultural 
department of Vincennes University, Indiana, with which he remained for 2 years. He is a specialist in soil fertility 
and the raising of general farm crops and farm animals. His long experience with practical farmers and their 
problems, especially qualifies him to treat of technical problems in a practical 'manner .' — Editor. 
' \ 



CHEMISTRY is nothing more nor less than a knowledge of what things are 
made of, and of how the different parts go together. 

More than all the other sciences together, chemistry has made the modern farmer 
what he is. Chemistry has ended the day of moon signs, sorcery, uncertainty, squalor, 
small yields, decreasing fertility, and general misery, and has given in their place 
fertilizers of known composition, accurate knowledge of plant needs, increasing yields, 
prosperity, and, above all, a feeling that the farmer is master of his job. 

In spite of this, most farmers think that they know nothing of chemistry, and 
mentally "shy out" when a chemical term is used. Many men who have a fair working 
knowledge of the friction of pulleys, of flow of water in pipes, of cross pollination, and 
of serum treatment think that they cannot understand the tag on their fertilizer sack or a 
price quoted on a high-protein cattle feed. 

Yet the fact is, that every farmer is a chemist; his success depending largely upon 
how well he understands the laws which govern the science. When he puts water on 
lime to make whitewash he practises chemistry; when he mixes land plaster in his hen 
manure, or refrains from putting in ashes, he is practising the applied art of chemistry. 
Even more is this the case when he buys fertilizer, makes a spray, boils sulphur with 
lime, tells his wife that the milk at the creamery tested 3.4, or when he selects cattle 
feeds according to their composition. His wife is a chemist of no low order when she 
mixes soda and sour milk, or takes out a stain with lemon, or blacks her stove before 
setting it away for the summer. Either he or she may do these acts without knowing 
why, in which case they will be mere followers of those who do know; but, skilled or 
unskilled, the farmer must be a chemist, whether he wishes to or not. 

In fact, chemistry is just as easy to understand as any other of the problems which we 

have to face. Anyone who can understand a grain binder, or 
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A community field day and picnic is a good chance to get acquainted with your neighbor. As Sam Jordan of 
Missouri says, "You might like him!" 



Every Time Farmers and Their Families Get Together — Whether for Work or Play — They Strengthen the Bonds and Increase ths 

Usefulness of Their Community 



363 




The country road of yesterday that leads, as such roads must ever lead, to ignorance, poverty, 

and wretchedness 



\ 




The roadway of to-day is a path of progress, bordered by good farms and good schools, and 
sharing their benefits with those that use it 



The Roads of a Community Are the Links That Bind it to the World Outside, as Well as a Measure of Its Intelligence, Progress, 
and Prosperity - 
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It will be seen that nitrogen does not occur in the 
earth's crust. However, the plant secures this 
element, together with its carbon, indirectly from 
the air, while water supplies the 
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often used on wheat and grasses well as on garden 
vegetables. It hastens growtn, but often delays 
maturity, so it should be used at the beginning of the 
season and in small amounts. From 100 to 200 
pounds per acre is often used on grass and grain, 
while intensive gardeners may find it profitable to 
use 400 pounds to the acre in 3 or 4 applications. It 
is usually applied broadcast, and never plowed 
under. 

Sulphate of ammonia. This contains 20 per cent 
of nitrogen, and is a by-product of gasworks. It is 
not widely used in this country, although it is richer 
in nitrogen than any other material. It leaves the soil 
acid, and is not so fully recovered by plants as 
nitrate of soda. 

Dried blood. The favorite of skilled truck 
gardeners is dried blood, as it is almost as quickly 
available as nitrate of soda, and is not so quickly 
washed out of the soil by rains. Its effect on the soil 
is excellent and it does not harm the plant. It is 
usually spread and harrowed in before the crop is 
planted, but in growing potatoes it is usually applied 
in the row with the seed. . 

Tankage and dried fish. These dried animal 
products contain phosphorus in addition to 6 or 8 
per cent of nitrogen.. Both are good for corn, as the 
food becomes available gradually rather slowly 
throughout the season. 

Legumes and nitrogen. All of the above 
mentioned sources of nitrogen are high in price, 
limited in quantity, and temporary in their effect, 
while the great source of nitrogen, the air, remains 
untouched. Nearly every farmer knows that certain 
plants (legumes), as the pea, lupine, clover, alfalfa, 
vetch, and bean, leave the soil richer than they 
found it. I have raised 3 crops of alfalfa a year for 
1 5 years on a field without manure, and at the end of 
the period have found it richer, as shown by its 
ability to raise better corn, than it was at the 
beginning. When soil is baked to kill all bacteria, a 
legume grown in it has no more power to take 
nitrogen from the air than has wheat or cabbage, but 
must take the supply of nitrogen from that already in 
the soil, leaving it the poorer. On the other hand, if 
the right kinds of bacteria are present, and the soil 
has the necessary minerals, the legume forms a 
partnership with the bacteria, in which the plant 
provides a shelter and plenty of nutritious sap 
containing some of the sugar made in the leaves, 
while the bacteria draw from the air of the soil 
nitrogen enough for themselves and some over to 
pay for their lodging. The presence of these bacteria 
may be known by the swellings or nodules on the 
roots of the legume. These nodules are not the 
bacteria, but merely swellings of the plant tissue 
within each of which thousands of the bacteria live. 

It is important to know that bacteria from red 
clover are of no value to alfalfa, neither are those of 
beans capable of fixing nitrogen 



in soy beans or vetches. If a certain legume crop has 
been long and successfully grown, there is small 
chance of the soil lacking the proper strains of 
bacteria; but if a new crop, as soy bean or vetch or 
alfalfa, is introduced, some provision should be 
made for inoculation with the proper bacteria, to 
enable the new plant to fix nitrogen. 

Soil inoculation is no more mysterious than 
putting yeast in bread, and is more easily done by 
any one of several ways. Several reputable 
companies, as well as many of the state experiment 
stations, now send out pure cultures on sand or in 
gelatine which may be mixed with the seed just 
previous to sowing. After this has been done once, 
the effect seems to be permanent, and there will 
still be plenty of bacteria when the crop is sown 
again. A useful method employed by many farmers 
is to go to some field where the crop is growing and 
take a quantity of soil amounting to 100 or 200 
pounds for each acre they wish to sow. This soil 
should be sown on the field on a cloudy day or just 
at sunset and promptly harrowed in, as exposure to 
bright sunshine for even a few minutes will kill the 
bacteria in the soil as surely as it will those in a 
dairy utensil. Either of these methods will repay the 
labor and cost many times over. 

The amount of nitrogen fixed from the at- 
mosphere by an acre of legumes is usually given at 
from 40 to 160 pounds, but in some cases it is 
certainly higher. In the alfalfa field on my own farm 
(of which I spoke above) the amount removed in 
the hay was at least 50 pounds per ton (or 200 
pounds per acre) a year for 15 years; and, as the 
crops and color of the soil showed as much nitrogen 
at the end of the period as at the beginning, I feel 
sure that at least 200 pounds per acre was added to 
the farmer's supply. This agrees with some recent, 
exact experimental work in which it was found that 
a crop of winter vetch planted in a crop of cowpeas 
or soy beans and followed by another, added 200 
pounds per acre a year, of which, if fed to livestock, 
three fourths might be recovered in the manure and 
used to grow cereals. Figured in this manner, 2 
acres of cereals may be grown on the nitrogen in 
the manure from 1 




Fig. 325. White clover plant showing root nodules containing 
nitrogen obtained from the air and stored up by bacteria. 
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ap. The only manner 
pe to maintain and 
increase the nitrogen supply of his farm is to 
grow legumes on all possible areas in all the 
intervals between grain crops, and, after feeding 
them to thrifty animals, to return to the soil the 
entire product of the manure. While unusual prices 
for grain may justify the use of nitrates, yet in the 
long run Dr. Cyril Hopkins of Illinois is correct 
when he says, "The American farmer can some- 
times afford to buy water to irrigate his grains, but 
not to buy nitrogen to fertilize them." The truck or 
cotton farmer may buy nitrogen with profit, but the 
general farmer wall do well to follow the 
experience of the oldest agricultural countries and 
the teachings of the youngest experimenters and 
produce his own nitrogen on the farm by the aid of 
the friendly bacteria. 

There are still other bacteria in the soil which do 
not live on legumes, but which have the same 
power of fixing nitrogen from the air. These live on 
decaying plants and are encouraged by stable 
manure, lime, good drainage, and thorough tillage. 
In thin, poor, acid soils they are of very little 
account; but in fertile, well-manured soils they 
may, in some cases, add as much nitrogen as those 
of legumes, because they are always at work. 

Lime. Lime is a name which is applied to 
several compounds of the element calcium, with 
the result that- many persons are confused as to 
their identity and value. To begin with, calcium is a 
light-weight, silvery white metal, much softer than 
iron and somewhat resembling tin in color and 
hardness. It is seldom seen outside of large 
laboratories, and has few uses. Calcium has such a 
strong affinity for oxygen that it readily burns, to 
form the oxide CaO, and will even pull the 
molecules of water apart to get oxygen. You will 
recall that oxygen and hydrogen often unite, to 
form a radical (OH), which acts like a single atom, 
leaving one compound and entering another 
unchanged. When calcium comes into contact with 
water, we may picture the water as being 
composed of an (OH) radical loosely fastened to 
one atom of hydrogen, or H (OH) (instead of H20, 
the usual way of writing it). The hydrogen is given 
off as a gas, and the calcium atom combines with 
two of the (OH) radicals to make slaked or 
hydrated lime, Ca(OH)2. This form of lime is an 
active, soluble base, or alkali, with the power to 
combine with and neutralize all acids. One of the 
most abundant acids in nature is carbonic acid, or 
carbon dioxide, which combines with this caustic 
lime and forms a salt of lime which we call 
"carbonate" (CaC03). 

I have now traced through from the metal the 
principal compounds of lime, to show their relation 
to each other; but the manufacture and application 
of lime begin -with the carbonate and go the other 
way. When we 



quarry limestone, it is a carbonate of lime, CaC03, 
often mixed with carbonate of magnesium, MgCOj, 
a substance with rather similar properties. If we 
heat or bum this lime rock, its molecules break up 
and let the carbon dioxide go off as a gas, leaving 
the calcium oxide as a white solid. Thus CaC03 
becomes Ca0+C02. If the lime rock is pure, 100 
pounds lose 44 pounds of carbon dioxide by 
burning. Calcium oxide, or quicklime, is familiar to 
everyone who has whitewashed, or mixed plaster, 
or done disinfection on an extensive scale, or made 
lime-sulphur solution or Bordeaux mixture for 
spraying. When water is put on, the quicklime 
combines directly with it, giving off much of the 
heat v/hich was absorbed when the limestone was 
burned. Thus Ca0+H20 becomes Ca(OH):. Fifty- 
six pounds of pure quicklime takes up 1 8 pounds of 
water, making 74 pounds of caustic, or hydrated, or 
slaked, lime. As the calcium is unchanged, we find 
that 100 pounds of limestone is equal to 56 pounds 
of quicklime, or 74 pounds of hydrated, or slaked, 
lime. When this is exposed to air, which contains 
the usual amount of carbon dioxide, the gas is 
absorbed, making carbonate of lime and water. 
Thus Ca(OH)2-f C02 becomes CaC03+H20. This 
takes considerable time, but in the end the lime 
will become the same carbonate with which the 
cycle started. When lime is mixed with sand for 
plaster it hardens because the carbonate of lime 
crystals lock the sand grains together into an 
artificial sandstone. Water is given off when this 
takes place, which accounts for the dampness of 
newly plastered houses. 

Carbonate of lime is very slightly soluble in 
water; but in the soil it combines with another part 
each of water and carbon dioxide, making soluble 
bicarbonate of lime, which is the most common 
cause of "hard water." This has much the same 
chemical relation to carbonate of lime that baking 
soda has to washing soda. When very hard water is 
exposed to the air and sun's heat, it often drops a 
part of its lime as a crust on twigs or moss, making 
a form of petrified moss, etc. This process partly 
accounts for the fact that lime washes out of a 
fertile soil more rapidly than other plant foods, 
such as potash. 

A study of the weights and reactions will also 
show that the question of what kind of lime to buy 
is mostly one of which kind gives the most pounds 
of calcium for a dollar. No matter which kind is 
used, the result is much the same. The use of 
quicklime saves freight, because 56 pounds of it is 
equal to 100 of limestone; but, unless used at once, 
it absorbs moisture and bursts all barrels or sacks. 
The hydroxide has better keeping qualities and is 
finer than grinding can make it, but when put in the 
ground it soon becomes carbonate. 

Not all of the chemical changes of lime are 
included in the above, for the element calcium 
seems to take an important part in 
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much of the chemistry of the farm. If we use 
sulphate of ammonia as fertilizer, we find that the 
molecule (NH A iSC)., breaks up; the NH4 being 
used by the plant, and the sulphate radical SO., 
remaining in the soil as sulphuric acid. This acid 
makes the soil sterile unless enough lime is present 
to combine with the acid and make insoluble 
gypsum, or calcium sulphate (CaS04), just as it does 
in Bordeaux mixture. 

It is, therefore, - necessary to know the source as 
well as the amount of nitrogen in fertilizers, in 
order to replace the iime that has been made 
insoluble and to keep a supply available for plant 
food. This is not an argument against sulphate of 
ammonia, because nitrogen is the expensive food 
and lime a very cheap one. The important thing is to 
know what we are doing and to provide for the 
consequences of our actions. 

Nitrate of soda has certain chemical effects 
directly contrary to those of sulphate of ammonia, 
as a study of its chemistry will show. Its formula is 
NaN03, of which the nitrate radical (N03) is used 
by the plant, which leaves the sodium, Na, in the 
soil. Now sodium, like calcium, is an alkali-forming 
element which decreases the acidity of the soil by 
that amount. If lime and sulphate of ammonia are 
mixed, the lime will draw the sulphate radical to 
itself and the gaseous ammonia will escape. This 
change is shown thus: (NH4)2S04+Ca(0H)2 
becomes CaS04, or gypsum, and 2NH4(OH). Any 
substance that contains ammonia is affected in this 
way, the ammonia being driven off. Anyone who 
knows the odor will appreciate the "know-it- all" 
farmer who told me that he always mixed his wood 
ashes (50 per cent lime) with his hen manure. I 
remonstrated; but he said, "I know it makes the 
manure stronger, for I can smell it." The opposite 
effect is produced when gypsum is mixed with 
decaying manure. The carbon dioxide, ammonia, 
and gypsum unite to form carbonate of lime and 
sulphate of ammonia, thus: CaS04+2NH4(0H) 
+■002 becomes CaC03-HNH4)2S04+H20. 

Phosphorus. The element phosphorus is opposite 
in a chemical sense to calcium, as it is waxlike 
instead of metallic, and its oxides form acids 
instead of bases. It is more like beeswax than it is 
like any other common substance. It has such a 
strong attraction for oxygen that it will take fire in 
warm air and smoke in cold air, making it necessary 
to keep it under water. It burns readily, giving 
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off a dense white smoke which is, of course, an 
oxide. This has been found to be P205, the 
phosphoric pentoxide of the chemist. This dissolves 
in water, making real phosphoric acid, H3P04, 
though the name is generally applied to the dry acid 
or powder produced by burning the phosphorus. 
This acid would destroy any plant at once, so it is 
used in the form of a salt, or phosphate, made by 
combining the acid with a base or alkali. The most 
common one with which it is combined is calcium, 
in which form, (phosphate of lime) it is usually 
found in nature. This mineral is widely scattered, 
forming a part of every fertile soil. It occurs in 
large accumulations of phosphate rock in South 
Carolina, Florida, Tennessee, and several of the 
Rocky Mountain states, but, whether in rock or in 
the form of bone, it is the same compound of 3 
parts of lime (CaO) to 1 part of dry phosphoric acid 
(P205). Looking back at the weight given in the 
general discussion of chemistry, we find that the 3 
parts of lime are slightly heavier than the 
phosphoric acid, maldng the lime six elevenths or 
55 per cent of the whole, and the phosphoric acid 
five elevenths or 45 per cent of the whole. As found 
in nature, it is not often more than 60 or 80 per cent 
pure, bringing the actual phosphoric acid down to 
30 or 35 per cent. 

When found combined with 3 parts of lime or, as 
it is called, "tricalcium phosphate," none of the 
phosphoric acid is soluble, though certain crops, 
such as buckwheat and soy beans, can use it. In 
order to make the rock more soluble, chemistry has 
been applied, and we use what is known as acid 
phosphate or superphosphate. To obtain this 
phosphoric acid or superphosphate, rock or bone is 
mixed with an equal weight of strong sulphuric 
acid (H2S04) and allowed to stand for a number of 
days, or until chemical action stops. There are 
present 2 acids and only 1 base. The stronger acid, 
the sulphuric, combines with most of the lime, 
making CaS04, or gypsum, which is insoluble; but 
the phosphoric acid in combination with 1 part of 
lime is entirely soluble and can be used by the 
crops. There is a small amount of the phosphate 
left, in which 2 parts of lime remain. This is called 
"dicalcium," or "reverted phosphate"; it is not 
soluble in water, but it can be dissolved by the root 
juices. We have, then, three forms of phosphate, 
containing respectively 3, 2, and 
1 parts of lime to each part of phosphoric acid. 
These have been represented thus: 

= Insoluble or tricalcium phosphate. 



= Dicalcium or reverted phosphoric acid. 



f Lime 
1 1 Lime 
I Lime 
f Lime 
2J Lime 
[ Water 
/ Lime 
3-; Water 
{ Water 
The last 
to understand. 



-(-Phosphoric 



acid +Phosphorie 



= Acid phosphate or superphosphate (water soluble). 



f One part of lime 
+ j sulphate or 
( gypsum, 
f Two parts of lime 
+ 4 sulphate or 
1 gypsum 



acid -fPhosphoric 

two together are classed as available phosphoric acid. The advantages of the different forms are easy 
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Rock phosphate has twice as much phosphorus 
as acid phosphate, and costs only half as much per 
ton, making the real element phosphorus cost only 
one fourth as much. Acid phosphate, on the other 
hand, has nearly all of the phosphorus available 
and most soils of eastern United States gives much 
quicker returns when it is used. 

The sulphate of lime, or gypsum, in acid 
phosphate is not injurious, and may serve a useful 
purpose in stable manure by changing to sulphate 
of ammonia and limestone, thus saving the 
expensive and volatile nitrogen. 

Soil which is deficient in lime is nearly always 
poor in available phosphoric acid, as in such a soil 
the phosphorus is in chemical combination with 
the iron or aluminum of the soil. These phosphates 
are less useful than calcium phosphates. A test of 
the soil showing acidity always points to the use of 
soluble acid phosphate for "first aid," and a larger 
application of lime, rock phosphate, and organic 
matter for its permanent upbuilding. 

Phosphorus is also, secured from dried fish and 
animal tankage, both of which have about 5 per 
cent of phosphoric acid with 7 to 10 per cent of 
nitrogen. Basic slag is made of the finely ground 
linings of the steel converters in which the lime 
has attracted the phosphorus away from the iron. 
Basic slag is quite variable, but the phosphoric 
acid seems almost, or quite, as available as that in 
acid phosphate; in addition, slag contains a large 
amount of lime, usually 50 per cent. 

The solubility of the soil phosphates is greatly 
increased by the presence in the soil of plenty of 
decaying vegetable matter, the effect probably 
being due to the bacteria of decay which act on the 
phosphates and cause them to combine chemically 
with the humus. 

It has been recently proved that when sulphur is 
mixed with the soil, the bacteria cause it to change 
to oxide of sulphur and, finally, to sulphuric acid. 
As this is the acid which makes phosphate rock 
soluble, the experiment has been made of putting 
both rock phosphate and sulphur in a compost 
heap, with the result that the soil became much 
richer in available phosphorus, as shown by both 
chemical tests and crop records. This method is 
expected to prove of most value to truck growers 
who can make compost heaps. 

In one important respect, phosphorus dif 



fers from potash. There is no large reserve of it in 
ordinary soils, to be set free by lime or by other 
treatment. Most of the soils of the United States 
contain so little that 100 full crops would seriously 
deplete the supply, while many soils have not 
enough phosphorus to give 25 crops without 
cutting down the reserve lower than Nature vail 
allow. It is, therefore, a problem of how to buy 
enough for maximum crops and keep it in available 
form for plants to use. Much of the most valuable 
phosphorus in the soil is in an intricate chemical 
combination with the organic matter or humus, 
thus making three factors in maintaining an 
available supply: (1) we must add it to practically 
all soils; (2) lime must be present to keep from 
combining with the iron or aluminum; (3) organic 
matter is needed, to hold it in available form, and 
by its decay change it from insoluble tricalcium to 
soluble forms. 

Potash. Potash is needed by all plants; and as 
the supply in the soil is tied up in very complex 
and insoluble silicates, we often need to apply a 
soluble form, in order to give our plants enough 
for a full crop. The value of a fertilizer depends 
not only upon what plant food it brings, but upon 
what else it leaves in the soil after the plant food is 
gone. If we could employ nitrate of potash, KN03, 
it would all be used, leaving no residue; but cost 
forbids, so we use muriate of potash, KC1, or 
sulphate of potash, K-S04, each of which contains 
about half potash. If we use the sulphate of potash, 
K2S04, there is left the S04, as in sulphate of 
ammonia, which will use up some of the lime and 
be insoluble. If we use the muriate of potash, KC1, 
the chlorine will remain, to combine -with the lime 
and form a highly soluble substance, calcium 
chloride, Ca(Cl)2, which will disappear in the 
drainage water. In either case, the use of potash 
reduces the supply of lime, or, if there is no lime, 
increases the acidity of the soil to the point of 
ultimate unproductiveness. As has been observed, 
calcium and potassium are quite similar 
chemically, and one may be substituted for the 
other, like Damon and Pythias in the old story. Our 
soil contains potash in the unusable form of a 
silicate of potash. Where lime is added to the soil, 
a certain amount may replace the potash, forming a 
silicate of lime and free potash. 



Commercial fertilizers. In no way does the farmer make more use of his knowledge 
of chemistry than in the purchase and use of commercial fertilizer. The man who feels 
sure he knows no chemistry is at the mercy of the manufacturer or dealer whose' 
interest it is to sell him the least possible plant food for the largest possible price. 
Examples of the gullibility of farmers are found in the names of brands, as "Queen of 
the Harvest," "Wheat King," etc. It is the custom to use finely ground coal cinders as 
filler, because fanners think a black fertilizer is rich; and the repetitions on the tag give 
the buyer the idea that there are in it a dozen, instead of three, fertilizing ingredients. 
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The question is simply one of Duying the most pounds of phosphorus, nitrogen, and 

potash for a dollar, basing the proportions of the three on the amount and solubility of 

the stores already in the soil, rather than on the needs of the crop. 

We laugh at the simplicity of the man who patronizes a particular physician because 
he gives so much dark-colored bitter medicine, and yet feel complacent because we 
have dosed our soil with 200 or 400 or 600 pounds to the acre of a fertilizer which the 
seller asserted loudly to be the "best on earth." Fortunately the law now requires all 
fertilizers to be clearly tagged, so that the buyer who wishes to can know what he buys. 
As the composition of these materials has been thoroughly discussed, it only remains to 
study the practice of buying and estimating values. 

In practice there are just two problems to be faced: (1) What is a fertilizer of given 
analysis worth? (2) What can I mix, to get the composition I want? 

Failure to answer these questions costs the farmers of the United States millions of 
dollars each year. When reading the tag, look for just three items: first, nitrogen; second, 
available phosphoric acid; and, third, soluble potash. Multiply each one by 2,000 and 
then by the value per pound given in your state experiment station bulletin for the 
current year, which can always be obtained free of charge. 



It is often found that the amount of nitrogen is 
given in terms of ammonia, to make it sound better. 
If this is done, we should recall that ammonia is 
NH3; then, by looking back at the table of elements, 
we find that an atom of nitrogen weighs 14 and each 
hydrogen atom weighs 1 . Now, by giving them their 
weights, we find 14+3 =17, of which 14 parts, or 
fourteen seventeenths, are nitrogen. If the substance 
has 5 per cent of ammonia, we say 5 per cent of a 
ton is 100 pounds, and 14/i7 X100 equals very 
nearly 83 pounds of nitrogen to the ton. 

If we get prices on tankage, we find, in some 
cases, that the phosphorus is given in terms of bone 
phosphate of lime, in which form it actually does 
occur. Now this substance is the same as in rock 
phosphate, Ca3(P04)2, or tricalcium phosphate. We 
have our other phosphorus fertilizers in terms of 
phosphoric acid, so let us put the chemical weights 
in the place of the chemical symbols: 

Ca3(P04)2. 
120+62+128=310 

The weight of P205 is 62 +80, or 142. Therefore we 
may say that one hundred and forty- two three- 
hundred-and-tenths or about 46 per cent of the bone 
phosphate of lime is phosphoric acid. One of the 
most-used fertilizers is called a 2-8-2, as it contains 
2 per cent of nitrogen, 8 per cent of phosphoric acid, 
and 2 per cent of potash. Such a mixture can be 
made of 1,300 pounds of good materials, leaving 
700 pounds to be made up of worthless filler, as 
cinders or other material. This filler requires bags, 
costs freight, haulage, and distribution, and is used 
simply to give a cheap purchaser a lot for his 
money. 



If several grades A are offered, you will be 
surprised to find that fertilizers of the highest grade 
usually supply the most plant food for a dollar. 
Those fertilizers containing 4 per cent of nitrogen 
or more are high-grade, and those containing less 
than 3 per cent are low- grade. The nitrogen of 
fertilizers containing 

4per cent or more is certain to be of high 
availability, in the form of dried blood, nitrate of 
soda, tankage, or fish; while fertilizers with 1 or 2 
per cent of nitrogen may supply it as dried garbage, 
swamp muck, or some other less valuable forms. 

Let us assume you decide to use a fertilizer 
containing: nitrogen 4 per cent, or 80 pounds in a 
ton; available phosphoric acid 10 per cent, or 200 
pounds in a ton; potash 3 per cent, or 60 pounds in 
a ton. 

On a staple, full-season crop, such as potatoes, it 
would first be necessary to consider the sources. 
Two sources of nitrogen should be taken, one 
available early in the season, the other more slowly. 
These are found in nitrate of soda and high-grade 
tankage. Four per cent of a ton is 80 pounds, of 
which half is to come of nitrate of soda with 16 per 
cent nitrogen; 40 pounds divided by 16 per cent 
gives 250 pounds as the proper amount of nitrate of 
soda. The other_ 40 pounds is to come from 
tankage containing 8 per cent nitrogen, or 500 
pounds. _ The tankage contains 
5per cent of phosphoric acid, or 25 pounds in all, 
reducing the total to be secured from 16 per cent 
acid phosphate to 175 pounds. One hundred and 
seventy-five pounds divided by 
16per cent gives a little over 1,000 pounds as the 
quantity necessary to supply the phosphoric acid. 
The 60 pounds of potash will come from the 
sulphate containing 50 per cent actual KsO or, since 
the material we buy is 
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half potash, we get twice as much, or 120 pounds. 

We now have all of the ingredients, namely: 
nitrate of soda, 250 pounds; tankage, 500 pounds; 
acid phosphate, 1,000 pounds; sulphate of potash, 
120 pounds; total ingredients, 1,870 pounds. 

Although this lacks 130 pounds of a ton, it has 
all that we aimed to get, and all from high-grade 
materials without filler, of which many low-grade 
fertilizers contain from_ 300 to 800 pounds. Home 
mixing of fertilizers saves money, and gives good 
results in crops; but it has never been widely 
popular. No company cares to sell "the makings" 
in small amounts, while many strive to sell com- 
plete fertilizers on which there are several more 
dollars a ton profit; but in some sections, as 
eastern Long Island, clubs of farmers choose a 
purchasing committee which decides what formula 
to use and of what materials it shall be made up. 
Bids are then solicited, the order placed, and the 
company mixes the materials to order. 

As in the case mentioned above, fertilizers are 
often spoken of by formula, as a 2-8-2, meaning 2 
per cent nitrogen, 8 per cent available phosphoric 
acid, and 2 per cent potash. In the absence of 
potash, a 5-10 fertilizer is often used on potatoes 
or truck, and a 3-12 on corn. 

Unit system of buying. The wholesale trade 
quotes prices on what is called the "unit basis," 
which simply means at so much for each per cent 
in a ton, or 20 pounds. To make this plain: 
Phosphoric acid is worth $1.60 a unit, and nitrogen 
$5 a unit. Tankage has a composition of 8 per cent 
nitrogen and 6 per cent of phosphoric acid; the 8 
units of nitrogen being worth $40, and the 5 units 
of phosphoric acid $9.60, or $49.60 a ton for that 
grade of tankage. 

This method should be used by all farmers who 
are progressive enough to buy their ma 



terials together and mix just what their ex- 
perience tells them their land needs. 

The form in which the plant-food elements 
occur is as important as their composition. 
Nitrogen, as nitrate of soda, is not held by the 
topsoil, but penetrates deeply and is more fully 
recovered than in the form of sulphate of 
ammonia. Dried blood quickly decays because of 
bacterial action, forming, first, ammonia, which is 
held by the soil water; then the ammonia is 
changed to nitrites, and these, in turn, to nitrates 
which are useful to all plants. As this change is 
reasonably rapid and complete, a pound of 
nitrogen in blood is as valuable as in nitrate of 
soda. Tankage decays somewhat more slowly, 
seeming to give just about the distribution through 
the season needed by com. 

Bone with 4 per cent of nitrogen decays more 
slowly, making it very desirable for grass and 
shrubbery. Fish is slower than tankage, but 
generally satisfactory on full- season crops. 
Swamp muck, peat and garbage tankage are so 
slow that they should not be bought at the same 
price as higher grade forms of nitrogen such as 
blood. 

There is on the market one other nitrogen 
compound which demands attention on account of 
its chemistry and, possibly, its large future 
production. Cyanamide is made from the free 
nitrogen of the air by electrical energy at Niagara 
Falls. Quicklime (CaO) and coke (3C) are first 
heated to make the familiar calcium carbide used 
to make acetylene (CaC2), the gas CO passing off. 
The carbide is cooled, crushed, and again heated 
red-hot in the presence of nitrogen or air from 
which all oxygen has been removed. The reaction 
is CaC2+N2 = CaN, CN+C, which serves as a 
valuable nitrogen fertilizer reacting with the soil 
water to form ammonia compounds available to 
plants. It is also of interest since it leaves a residue 
of lime in the soil instead of an acid. 



The Chemistry of Plants 

In the beautiful lines on the opposite page does the farmer, musician, and soldier- 
poet Sidney Lanier tell his appreciation of the wonderful chemistry of the com plant as 
he saw it grow in the fields of Georgia. 

Looked at in a less poetic way, we see in every plant a wonderful chemical 
laboratory where all the food in the world is made out of the products of decay Not 
one bit of food exists in the world to-day except through the chemistry of the plant. We 
eat the product of a plant once or twice removed; we may eat the flesh of the animal, 
but this animal had to grow to maturity by feeding on plants. 

Chemistry has made wonderful progress in the last century; but the green leaf of 
the plant still holds the secret of taking the carbon dioxide gas from the air, of causing 
it to combine with water to give us starch, sugar, or fiber, and- of returning to the 
atmosphere the life-giving oxygen which we must have. If we take sugar or starch in a 
glass tube, and heat it over a flame, we 
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find that it gives off five ninths of its weight in water and leaves four ninths in solid 
black charcoal. After_ we have taken it apart and weighed the parts, should we want our 
sugar again, we would find that, as in the old rime, "All the King's horses and all the 
King's men, couldn't put Humpty Dumpty together again." The reason for this is that not 
only does the sugar contain carbon and water, but it has stored up in it a large amount of 
energy which it is the special province of green leaves to extract from the sun's heat. 

Chlorophyll. When you have been walking across bare, dry ground or along a dusty 
road and have occasion to enter the woods or even a tall cornfield, you are grateful for 
the coolness. It does not often occur to you, though, to ask yourself what has become of 
the heat which fell on the wood or the cornfield. If, on the other hand, you walk on a 
railroad track, you may be almost overcome by heat, and will believe the common 
saying, that the rails "draw the heat." The truth of it is, however, that rails do not draw 
heat, they only absorb it; 
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CORN 

Thou hast built up thy hardihood 
With universal food, 

Drawn in select proportion fair 
From honest mould and vagabond air; 
From darkness of the dreadful night, 
And joyful light; . = 

From antique ashes, whose departed flame 
In thee has finer life and longer fame; . . . 

From potsherds and dry bones 
And ruin-stones. 
Into thy vigorous substance thou hast wrought 
Whate'er the hand of Circumstance hath brought; 

Yea, into cool solacing green hast spun 
White radiance hot from out the sun. 

— Sidney Lanier. 
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to store up the hot summer sunshine, we do know that the special machine with which it 
is done is in the green coloring matter of the leaves, which we call "chlorophyll." If we 
take a green leaf and dip'it in boiling water to. kill the cells and then dip it in alcohol, we 
can wash out this wonderful substance and examine it. The microscope shows it to be 
composed of definitely shaped particles, vivid green in color, but nothing else. The 
analysis of the chemist shows it to be much like the rest of the plant, containing 
nitrogen, carbon, water, and more iron than any other part of the plant; but, examine and 
analyze as we will, its secret is beyond us. 

Plants like dodder or love vine, which suck the juices of other plants, have no 
chlorophyll, as they do not need to create what they can so easily steal. On the underside 
of the leaf there is generally less chlorophyll than on the top; and a careful examination 
reveals a great many stomata, or tiny openings, by which the air is able to enter the leaf. 
Mixed with the air is a small amount of carbon dioxide, given off by animals in then' 
exhaled breath, by decay, by fires, and in gases given off by limekilns, and by 
volcanoes. As the molecules of this gas, which the chemist calls C02, come into contact 
with the leaf cells, they combine with the molecules of water brought up from the soil 
by the roots to form starch and free oxygen. This change cannot go on unless there is 
present enough nitrogen to build chlorophyll, as well as an abundance of certain 
minerals which do not seem to take part in the change, but which by their presence 
cause it to take place. Phosphorus, sulphur, potash, lime are all needed in this important 
change, although only in small amounts. As 
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Fig. 326. Pictorial translation of Fig. 327. Note the courses nitrogen may talcc: through the root nodules 0)) of legumes (A) and into tho bodies of animate (C); through their decay 
(D) into the soil (where it is changed to nitrates) or back into the air; through manure piles (E) and freshly spread manure (F) both of which deliver some to the soil and lose some 
into the air; through tho plowed-under cover crop (I); through the action of thunderstorms (J) and the efforts of man in making nitrogen fertilizers (K, see p. 374), both of which 
methods change the atmospheric form directly into nitrates. Note also how plants (G) talcing the nitrates, may cither decay and give the nitrogen back to the air and to soil bacteria, 
or may bo eaten as fodder (O nnd start the cycle anew; or, as stubble plowed under (II), may again deliver their nitrogen to be remade into nitrates and started Oil another journey of 
service. The farmer's task is to promote all those changea which hold the nitrogen in the soil, and to chcclc those which result in tho loss of nitrogen into the air. 
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long as the sun shines, the busy work of making starch goes on, as we can see 
by the presence of great numbers of starch grains in the leaf. When night 
comes and there is no more sunlight to use in making starch, the busy chem- 
ical laboratory of the leaf proceeds to dispose of its product. 

Starch. Starch is a solid and can no more travel through the veins of the 
plant than a brick can go through a water pipe. The minerals potash, phos- 
phorus, sulphur, and lime are again used; and the molecule of starch, which 
consists of 6 atoms of carbon to each 5 molecules of water, has 1 more part of 
water added which completely dissolves it and changes it to sugar. This 
sugar can freely traverse the veins of the plant to the spot where growth is 
taking place; and here it may again be changed to starch, if in a seed or a 
potato tuber, or to fiber, if in cotton. Sugar, starch, and plant fiber, or cellu- 
lose differ from each other but slightly in the proportion of water to the car- 
bon. When the plant desires to form oil, as it does in corn and in the peanut, 
it does so by releasing a still larger part of the oxygen and thereby increasing 
the proportion of carbon and hydrogen. In fact, we may think of fats or oils 
as being concentrated starch. The transference of starch requires larger 
amounts of potash, lime, phosphorus, and magnesia than does its formation in 
the leaf; and, if any one of these minerals is deficient, the starch is left con- 
gested in the leaf and stems. When potatoes are raised in poor, sandy soil 
and fed generously on nitrogen, they make a rank growth of tops, but develop 
few tubers, because the plant is unable to move the starch away from the 
leaves. This is caused by the leaves being congested with starch, in which 
condition they are more easily attacked by blights and rots. This fact has an 
important bearing on potato growing, where such conditions are often met. 

Not all the plant products are starch, sugar, or fiber; the gluten of wheat 
and the proteids of alfalfa being examples. These contain, in addition to the 
carbon, hydrogen, and oxygen of starch, about one sixth of their weight of nitro- 
gen and small but definite amounts of sulphur and phosphorus. The manner 
in which these proteids are manufactured 
out of the sugar and the nitrates is just as 
mysterious as the formation of the nitrates 
themselves, which has been described - 
above under "The Chemistry of the Soil." 
Many of these, nitrogenous compounds 
are exceedingly complex and contain a 
great number of atoms. Among them 
may be mentioned such drugs as cocaine, 
morphine, caffeine, and many others. 
How roots take in plant food. Men- 
tion has been made of the use to the plants 
of the minerals sulphur, potash, A lime, and 
phosphorus taken from the soil. How- 
ever, unless one has studied the subject, 
it is always a surprise to know what a 
weak solution is sufficient for the growth 
of the plants. Roots cannot bite off pieces 
of plant food as an earthworm swallows 

soil, but must have their food completely Fig. 327. t = ._ , .-^g^Uigwg" 58 ^ 

V10 oVicnrhorl transfers the element from its original source to the 
dlSSOiVed, SO tnat It can De aDSOrueQ. plant, and back again. Compare Fjg. 326. (From 

f Vi mi i all -j-Vt A ■Fhin Win of the TOOt. If "Foundations of Chemistry." Copyright, 1914, by UirOUgn ine pmtl 
aKIIl Ui me IWU J-i a a Blanchard and Frank B. Wade. American 

you take a dried, withered prune and put Book Company, publishers.) 
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it in water, it absorbs the liquid, becomes plump, and, after a time, will burst like 
a frozen egg. The reason for this is that there is a strong solution of sugar in- 
side and clear water outside, which causes the water to pass through the mem- 
brane toward the denser solution. This is what happens in the root and the soil 
water or "soil soup," as. the solution of minerals has been called. The soil 
soup is absorbed until the root sap is as dilute, or thin, as the solution out- 
side. Before this can be quite accomplished, some of the water has been used 
and some of the minerals taken out, making the solution in the root different 
again and stronger than the soil water and bringing a steady stream in to theplant. 

Each pound of dry substance requires from 200 to 500 pounds of water to 
be passed through the plant. This water comes in as a dilute solution of soil 
soup, leaves its minerals to work in the plant, and passes out as a vapor. This 
process is called "transpiration." The quantity of water thus used or trans- 
pired by a good field of corn is enormous; a good hill uses from 3 to 5 barrels 
during its period of growth, according to the dryness of the air. If all of the 
water to grow a full crop were on top of the soil at once, it would be from 15 
to 20 inches deep. Much of this water is of small use to the plant, which 
seems, however, unable to use a strong solution. If enough soluble fertilizer 
is put in the soil to make the solution stronger than that in the roots, the 
juices are drawn out of the roots and the plant wilts. This sometimes hap- 
pens when a heavy application of fertilizer is used in a dry year. 



The Effects of the Elements on Plants 

Although all the elements taken from the soil 
are equally necessary to. the growth of the plant, 
each one seems to have fairly distinct functions. 

Iron is present in small amounts only; but 
without it the plant is pale, and cannot make 
chlorophyll. 

Phosphorus. Phosphorus, besides making a part 
of the proteins and transferring the starch, is found 
in greatest amounts in the seeds. Unless an 
abundance of phosphorus is present, the plant may 
be unable to set perfect seeds. When wheat lacks 
plumpness, and is not up to the legal weight per 
bushel, it is often due to lack of phosphorus. The 
other cause is a disease or insect which injures the 
plant. If corn has a well-balanced ration of 
fertilizers, it gives a pound of dried grain for each 
pound of dry stalks; but, if it has difficulty in 
getting phosphorus and has plenty of nitrogen, it 
may give 2 or 3 pounds of stalks for each pound 
of grain. Phosphorus also hastens maturity and is 
used for this reason on cotton in the northern part 
of the cotton belt. 

Potassium. Potassium is necessary early in the 
life of a plant and often decreases in amount as the 
plant matures. It is not stored in the seed to any 
great extent, but seems to be put away in the lower 
stalks, just as we put unused articles in the attic. A 
ripe field of corn has 9 times as much phosphorus 
in the grain as in the stalk and 3 times as much 
potash in the stalks as in the grain. For this reason, 
all grain-selling sections in time exhaust 
their'phosphorus, but seldom their potash. 

Lime. Lime is essential to growth in plants, 



but does not accumulate in the seeds. Plants 
which lack lime are usually lacking in hardi- 
ness and readily fall a prey to disease. Plants 
differ widely in their lime requirements. 
Some, like clover or peas, use three times as 
much lime as phosphorus, while others, such 
as corn, use more phosphorus than lime. 
Lime greatly influences the composition of 
leguminous plants by aiding the bacteria to 
secure nitrogen. Recent investigations have 
shown that the use of lime on soy beans in- 
creased not only the yield, but also the rich- 
ness of the crop. My own observation is that 
limed soy beans have at least twice the 
feeding value per acre of an unlimed crop. 

Nitrogen. The importance of nitrogen has 
been discussed, but its effect on the plant is 
not readily foreseen. When abundant in the 
soil, it promotes an undue growth of the leafy 
parts, making large thick leaves of a dark 
green color. Maturity is always delayed be- 
yond the usual time; and if too much is sup- 
plied, the amount of seed may be reduced. 
An excess of nitrogen in fruit trees makes too 
much wood growth and delays the ripening 
of the wood, so that winter injury may re- 
sult. It also tends to make large, poor-col- 
ored, acid fruit, and increases the tendency 
to fungous disease. Wheat is a crop that 
seems to lack ability to secure its own nitro- 
gen, and for that reason it gets most of the 
purchased nitrogen on a general farm. As 
rapid, succulent growth is desired in many 
garden crops, a great deal more nitrogen may 
be profitably used in the garden than else- 
where. The amounts of some of the foods 
used by plants, as determined by chemists, 
are shown in the table at the top of the oppo- 
site page. 
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because it is insoluble. Strong acids make the soil 
permanently sterile. I saw a spot on a farm in 
northern Virginia where no plant had grown since 
the Civil War, at which time a wagon broke down 
there, spilling the sulphuric acid (H2S04) used in 
filling an observation balloon. All the rains of 50 
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YJ£fg|ants are sensitive to chemicals in the air, deal. Soy beans need more lime than cowpeas, and 

composition than plants in the sense of containing less chemical t " 
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the compounds they form are more complex. Like plants, animals are composed mostly 
of carbon, hydrogen, oxygen, and nitrogen, with phosphorus, sulphur, and calcium all 
fulfilling important functions. Iron, is found in the blood, and a small amount of 
chlorine, sodium, and potassium in the fluids of the body; but neither potash, magnesia, 
_ nor silica occurs in large amounts. From a chemical standpoint, the most important 
change going on in the body is that of oxidation, or the burning up of the sugar of the 
body, thus setting free energy and heat. There are two great uses for food in the body: 
first, the building up of body tissue such as blood, nerves, muscle, etc.; and, second, the 
supplying of fuel for heat and motion. By far the largest part of the food of a mature man 
or animal is used in the second way. It never becomes a part of the real body any more 
than the coal in the fire box is a part of the machinery of the engine. When food is taken 
into the stomach and digested, the changes are mostly those of solution, so that the foods 
in the stomach may be taken to the liver for distribution. Much of the food we eat is 
starch, which is not soluble, therefore it must be changed to a soluble compound. This is 
done by the same method which the plant employs after the starch has been formed in 
the leaf. There are in the saliva and other digestive juices, certain substances called 
enzymes, which have the power to change many hundred times their weight of starch to 
sugar without the enzyme itself being changed or used up. The change from starch to 
sugar is only a slight one, consisting of the addition of a molecule of water to the 5 
molecules already in combination with the 6 atoms of carbon found in each molecule of 
either starch or sugar. The sugar in liver is called "glycogen," or animal sugar, and is 
ready to be used by the body the for fuel. This glycogen is always found in the blood of 
a normal animal, and seems to be taken up by the hungry cells just as the live cells of 
plant roots take then' nourishment from the soil solution. 

Muscle cells. The cells of the muscles also need oxygen. When we breathe into our 
lungs a mixture of molecules of oxygen and nitrogen, the nitrogen leaves the lungs in 
the same condition in which it entered; but the oxygen passes through the thin walls of 
the lungs, and is carried away by the tiny red corpuscles of the blood on the other side. It 
would not be amiss to think of the red corpuscles as boats which carry the cargoes of 
oxygen to the muscle cells, where they are used to produce energy. We do not know how 
the power is produced; but we do know that sugar goes into the muscle, oxygen is ab- 
sorbed, and carbon dioxide is given off just in proportion to the amount of muscular 
energy produced. The muscle cell is the original internal-combustion engine. It is a surprise 
to many people to find that the muscle itself does not wear out perceptibly in work. 
When we feel tired, it is because the available glycogen is gone. Endurance is the ability 
to supply the fuel of the muscle as fast as it is used, and to give enough oxygen to 
provide the energy as fast as it is needed. Oxygen is, then, our most important food and 
the one about which we often care the least. When we feel chilly, it is possible to get 
warm by taking 25 deep breaths of pure air, which so increases the supply of oxygen in 
the blood and muscles that plenty of heat is produced. Heat is usually produced in the 
body as a sort of by-product of motion; but, if need arises, food can be burned for heat 
alone. 

Animals, such as dairy cows, when fed full rations, can hardly be said to use a share 
of their food for heat, because the heat produced by eating, digestion, and secretion is 
enough. The largest butter records are generally made in the coldest weather when the 
cow is not made uncomfortable by the heat of her body. I have seen large records made 
when the stables were at a freezing temperature. 
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starches or sugar. We know that part of the food is 
used to repair the waste of cells and to keep up the 
supply of blood, and that another part is used to 
form the protein substances in milk, as casein or 
albumen; but we are sure that all that is used in the 
body will be broken down and thrown off from the 
body by the kidneys as urea and uric acid or some 
similar product. The urine of an animal contains all 
of the nitrogen that has been used by the body, or 
some 60 per cent of the total. The remaining 40 per 
cent, in the solid excrement, is not so valuable for 
fertilizer because it is less soluble. While many of 
the intermediate steps are unknown, we can come 
to this certain conclusion: The starch and sugar are 
eliminated from the body through the lungs as 
carbon dioxide and water, while the protein is 
broken down into urea and escapes by way of the 
kidneys. 

Why milk production decreases. The mineral 
portion of the food is now attracting much 
attention. Just as carbon or hydrogen cannot be 
substituted for protein containing nitrogen, we 
know that nothing can take the place of iron or 
phosphorus or lime. Corn is an example of a grain 
with so little lime that young animals fed on it 
exclusively do not have strong bones. Alfalfa and 
wheat bran are well supplied with phosphates and 
lime. Recent studies have shown that cows which 
are big milkers give off more calcium and 
phosphorus than they can secure from their food. 
When the store in the body reaches a certain low 
point, nature puts the brakes on milk production, 
and, despite feed or care, the cow decreases her 
production until her outgo equals her income of 
these two substances which we have never before 
considered as important foods. Up to the present, 
no method has been devised to feed cows an 
excess of either of these elements. It seems 
probable that this is the explanation of cows doing 
badly after an exceptionally big year. Breeders 
know that a big milking cow often produces a 
small, weakling calf, the reason being that the cow 
has no reserve supply of the minerals so necessary 
in forming the tissues of the next generation. 

What chemistry has done for the dairy cow. The 
knowledge of chemistry has done more for the 
dairy cow in 40 years than had unskilled effort in 
the preceding 200. The Babcock test, described 
elsewhere, showed us the composition of milk, and 
gave us a basis for the selection of the best animals 
for breeding. This test also gave us a basis on 
which to build, for the dairy cow, a ration suitable 
for the manufacturing of the digestible and 
concentrated dairy products so necessary to health 
and comfort. We know that we must give the cow 
as much of the element nitrogen as we expect to 
find in the casein of milk, in addition to what she 
must have to supply 



her own needs of life and reproduction. We know 
from chemistry that no other element can be 
substituted for nitrogen, which forms about one 
sixth of the food substance protein. Thus 
chemistry, in the hands of practical men, has given 
us the balanced ration for animals and man, as well 
as the complete fertilizer for plants. 

In addition to the principal foods, such as starch, 
protein, sugar, fiber, and minerals, there seem to be 
certain substances, called "vitamines," which are 
necessary in animal nutrition. These widely 
scattered and often complex substances are more 
frequently needed by young animals than by those 
of greater maturity. 

Pigs fed on com alone, or with mineral 
phosphates and lime added, were unable to grow, 
though kept for several years. Adding a very small 
portion of dried skimmilk produced a steady 
growth, as did a number of other substances. This 
does not mean that corn is not a good feed for pigs, 
but that a mixed ration is necessary. Young rats 
(chosen for experiment because they mature 
quickly) were not able to grow at all unless fed on 
milk fat or fat from the yolk of egg. No other fat 
could replace this until the animal had passed a 
certain stage of development. 

Other animals require peculiar food, as the 
laying hen, which must have a large amount of 
carbonate of lime, in order to make shells for the 
eggs. If this is not supplied, the hen develops an 
acute and abnormal appetite which leads her to eat 
her own eggs or to pull feathers from other fowls. 

Disease due to improper food. A knowledge of 
the chemistry of farm animals has shown us that 
the so-called disease of "hollow horn" is really 
hollow stomach, or often a real protein starvation. 
This may be prevented and cured by the direct and 
simple method of feeding protein, starch, and fats 
in proper proportion and amount to supply the 
imperative needs of the animal's body. 

Effect of lime and phosphorus. Certain regions 
of the world have long been celebrated for the 
domestic animals they produce and their strong 
and vigorous men and women. Among such we 
may recall the Vale of Cash- mere, northwestern 
India, certain valleys in Arabia noted for fine 
horses, some of the counties of England, the 
islands of Jersey and Guernsey, remarkable for 
cattle; France, the home of the splendid Percheron 
horses, and the bluegrass region of Kentucky. In all 
of these places, separated in some cases by 
thousands of miles, under different governments, 
and with different market requirements, we find 
the one common fact that livestock seems to have a 
natural tendency to improve, while in other and 
less-known regions it shows a tendency to become 
poorer. This running-out tendency has long been 
recognized, and two thousand years ago the poet 
Virgil wrote: 
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Still will the seeds, tho' chosen with toilsome pains, 
Degenerate, if man's industrious hand Cull not. each year 
thelargest and the best. 

When we investigate these favored regions, from 
which seem to come all of our improved races of 
livestock, we find that the cause of this 
improvement is chemical and that it is common to 
all the sections. The reason for this success is an 
abundance of both lime and phosphorus in the soil, 
and plants in the one region and a deficiency of 
them in the other. 

Effects of ignorance of chemistry. A good 
illustration of the effect of chemistry, or rather of 
the results of ignorance of it, came to the attention 
of the writer in 1915, when he was called on to visit 
and advise concerning an abandoned farm in 
southern New York, where there had been a great 
decrease in rural population and in production. In 
early days, soon after settlement, both hilltops and 
valleys were cultivated and gave good fields of all 
the staple farm crops, fruit, etc. Livestock 
flourished, and good farm practices were the rule. A 
reasonably dense population lived there in 
contentment and comfort. This soil was poor in 
lime, having become depleted by crops and by 
leaching away in the drainage water. As the lime 
decreased, the phosphorus was changed from 
phosphate of lime to unavailable phosphates of iron 
and aluminum. 

As these changes occurred, the crops of clover, 
peas, and other legumes failed, and the hay 
produced was of inferior quality, while the grain 
was less in yield. As a result of the poorer quality 
hay and the reduced supply of grain feeds, the 
livestock ceased to grow well, and the making of 
dairy products, 
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the chief source of income, declined. Less and 
poorer manure was made, and wheat was replaced 
by oats, and oats, in turn, by buckwheat. Less land 
was cultivated until there was not enough hay and 
grain to winter the cattle which could find summer 
pasture on the hill pastures. As these changes went 
on, fields and, finally, farms were abandoned, and 
the people found homes in new and richer soils, or, 
disgusted with the poverty of such declining 
agriculture, added their numbers to the increasing 
congestion of the city. Now the wild deer have 
paths over the tumbledown stone fences which 
once restrained the more profitable sheep and 
cattle. Now, too, the descendants of these people 
join in bread riots or write pathetic letters to the, 
charitable associations, because their ancestors did 
not, and at the time could not, know that lime was 
lacking in their soil; that, with lime, phosphorus 
also was lacking, and that, with the aid of both, 
they could have grown legumes to furnish the 
nitrogen wherewith to make profitable crops and 
build up a permanent, successful agriculture. 

Where there is plenty of forage of good quality, 
animals thrive Snd return a profit, and from the 
nitrogen-fed plants and animals comes a strong and 
permanent civilization. N3glec£ or willful 
ignorance of the knowledge which makes man the 
master of his environment results in just what we 
have had described above — a deserted countryside, 
with wild deer making new trails across the unused 
fields and obliterated roads, while crowded and 
helpless millions in the city cry vainly for the food 
that is not. 



The Chemistry of Some Common Things 

With such an elementary knowledge of chemistry as has been outlined 
above, it is an easy and agreeable task to inquire into the chemistry of some 
of the common processes and substances used or met with in our daily life. 
Not only will such a study enable us to understand better what we see, but 
it will enable us to predict and counteract what will happen when we do certain 
things. 



The Testing of Milk 

As nearly everyone is now familiar with 
the operation of the Babcock test for the fat 
in milk or cream, it is desirable to say a word 
or two as to its chemistry. The fat of milk 
rises as cream, because it is lighter than the 
milk. A quart of cream weighs less than a 
quart of milk; and the richer the cream, the 
lighter its weight. If cream all rose quickly 
and was of equal richness, no other test 
would be necessary than to observe the thick- 
ness of the layer of cream. Cream, however, 
does not rise quickly or completely, because 
it is only a very little lighter than the milk 
and because the milk is sticky and retards 



the motions of the particle of fat, as seaweed 
impedes a swimmer. _ 

In order to overcome this, we add sulphuric acid 
to the milk and accomplish two things. First, we 
make the milk much heavier, so that the fat has 
more reason to float. This is just as eggs will float in 
brine, but not in water, because the brine is heavier. 
Second, the acid dissolves all of the milk except the 
fat, and removes the obstacle of stickiness. The lime 
in the milk forms a sulphate of lime, which is found 
in the bottom of the bottle, indicating something of 
the bone-making value of milk. The sugar gives up a 
part of its water to the acid, leaving some charcoal 
in the liquid, which darkens it. If both milk 



384 



ns to a great extent, 
mass of charcoal in 
the neck of the bottle. Acids do not greatly affect 
fats, and for this reason the butter fat rises 
undisturbed to the graduated part of the neck, 
where it can be measured. The heat of the liquids 
in the test bottle is due to the violent chemical 
actions, and is no more unusual than the heat of 
slaking lime or fermenting manure. Acid of 
unusual strength burns the milk and makes 
particles of charred sugar appear in the fat column, 
while weak acid fails to dissolve the curd properly, 
and leaves white flakes to obscure the results. 

Iron Rust 

Nothing is more familiar to most people than 
iron rust, yet few understand it enough to control 
its effects. Common iron occurs in nature in 
combination with oxygen in the proportion of 2 
atoms of iron to 3 of oxygen, or Fe203, which is 
familiar to us as iron ore, or rust, or Venetian-red 
paint. When this is mixed with carbon and heated, 
the carbon has the power to pull the oxygen away 
from the iron, allowing the iron to melt and run 
together. Thus the. common metallic form is 
devoid of oxygen. Having thus been separated 
from oxygen, iron has a strong attraction, or 
chemical affinity, for it, which causes it always to 
tend to recombine with it or, as we say, to rust. 
Iron is seldom pure, but contains certain amounts 
of carbon, sulphur, or phosphorus, 'which seem to 
aid it in rusting. We often find in chemistry that 
the presence of some other element aids an action 
simply by being present; such an element we call a 
catalytic substance. 

Pure iron and pure dry air do not combine at all, 
but impurities in the iron and moisture in the air 
seem to enable the air to get closely enough in 
contact with the iron to rust it. As soft wrought 
iron is the purest form, it lasts longest in exposed 
places, as fence wire or nails. Steel is not so 
durable, though its hardness and cheapness have 
made its use almost universal. 

Causes and preventives of rust. The presence of 
salt in the rain or fog has a remarkable chemical 
effect in causing iron to rust. A mowing machine 
may rust more in a week's exposure to sea fog on 
Long Island than in a season in Colorado. The 
question of durable fence wire is one of chemistry. 
I have on my own farm in central New York some 
of the original barbed-wire fence which has been 
in use 40 years without rusting-, because it was 
made of a pure, soft wrought iron. Covering the 
iron with paint or a coat of zinc will keep both 
oxygen and water off, but, unless the iron beneath 
is pure, the rust will form wherever a break occurs 
in the covering. When iron rusts, 'it gains rapidly in 
weight; and 7 pounds of nails, when fully rusted, 
will weigh 10 pounds. 



The rusting of iron is not confined to our 
implements and tools, but occurs also in the soil 
where much iron is found. As this occurs, the 
oxygen is absorbed, the rust increases in weight 
and bulk, splitting open the rocks and setting free 
plant food. When the intelligent farmer finds 
streaks of iron rust in his subsoil, he knows that 
the rusting process is not complete, because there 
is not enough air. The lack of air will keep plants 
from sending their roots deeply for food and water. 
Iron rust is, therefore, a danger signal to the farm- 
er, to be prevented in his implements by keeping 
oxygen away, and hastened in his soil by drainage 
and deep tillage. Iron combines with oxygen in 
two proportions, the combinations containing most 
oxygen being called "ferric compounds," and the 
others "ferrous compounds.'" Ferric compounds 
are generally red in color and insoluble, while the 
ferrous compounds are light in color and soluble. 
Soluble compounds of iron, as FeS04, are 
poisonous to plants, and are to be avoided, unless 
we want them to kill weeds. Thorough drainage 
aerates the soil and causes all of the iron to rust 
and so become insoluble and harmless. 

Lime-sulphur Spray 

A great deal of high-grade lime is used by 
progressive farmers in making the various lime- 
sulphur sprays which are now so largely used on 
fruit trees, but not on potatoes. Sulphur has a 
peculiar power over fungous diseases; but it is 
hard to use when dry, as it is easily blown off by 
the wdnd. Lime forms several compounds called 
"sulphids," containing different amounts of 
sulphur, and a sulphate which has already been 
discussed in its relation to manure (p. 371). 
Sulphur has several valences, or combining 
powers, which enable it to form a number of 
sulphids, as CasS, CaS, CaS2, etc., according to 
the temperature, length of cooking, etc. Self-boiled 
lime sulphur, made by the heat of the slaking lime, 
contains different compounds of calcium and 
sulphur than that which is boiled for several hours. 
As it is less soluble, it is used on sensitive trees, as 
the peach, while the boiled lime sulphur is used on 
apple trees. After the lime sulphur is applied, the 
lime combines with the air and water, forming a 
carbonate, while the sulphur is set free as an 
element in particles too smalltosee. Thus2CaS+02 
+ 2C02 becomes 2CaC03+2S. 

The sulphur in this extremely fine state seems 
to be the substance that controls scale and blight; 
but in order to secure the minute division, we must 
utilize our knowledge of the chemistry of lime and 
so accomplish the solution of the sulphur and 
leave to the air the task of restoring it to the 
necessary condition. The white, limelike 
whitewash, which appears a few days after a 
winter spray is applied, has another effect in that it 
reflects the light and heat which would be 
absorbed by 
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the dark twigs, and by delaykiff blossoming a few 
days, often enables the trees &r escape a late frost. 
The purest grade of high-calcium lime, almost free 
of magnesium, is none too good for making the 
lime-sulphur spray. 

Bordeaux mixture. Bordeaux mixture is another 
and, perhaps, even more important spray, since it is 
used for fruit, potatoes, and cucumbers, and is the 
only spray which controls several plant diseases. 
Copper sulphate, or blue vitriol, is the essential part 
of this spray, just as the sulphur is in the lime-sul- 
phur spray, the role of the lime being to prevent the 
sulphuric acid doing more harm than the copper 
does good. When copper sulphate is dissolved in 
water, the molecule CuS04 seems to separate into 
two parts — copper and the sulphate radical S04. If 
you put a bright knife blade in the solution, you will 
find a plating of copper over it in a few minutes. 
The SO., part combines with the water to form 
sulphuric acid, as can be shown by the fact that it 
will soon cut a hole through a metal pail and will 
turn blue litmus paper red. Our purpose in making 
this spray is to leave the particles of copper free, 
but so to combine the sulphuric acid that it will be 
harmless. Several substances will do this, but lime 
is cheapest and best, the action being: 
Ca(0H)2+H2S04 becomes 2H20 + CaS04, which is 
insoluble and therefore harmless. When dilute 
solution of lime and blue- stone are mixed, the 
particles of CaS04 are so small that they do not 
sink, but float, as dust does in still air. When 
concentrated solutions of lime and copper sulphate 
are mixed, curdling often results, and the large 
particles sink, making the last part of the spray 
quite different from the first. 

We often hear that Bordeaux mixture must be 
freshly made. The reason for this is an obvious one 
to a person who has followed the foregoing 
explanation. 

Not all of the copper sulphate molecules separate 
at first into copper and sulphuric acid. When a 
certain number have done so, the solution is as full 
as it can be of these divorced halves of molecules. 
After lime has taken some of the S04 out of the 
solution, other molecules separate, making the 
chemical change a continuous one for many hours. 
So it may (and frequently does) happen that a 
perfectly good Bordeaux mixture is left overnight 
and the following day finds that all of the available 
lime has been used and there is 'so much acid 
present that the plants are killed as by fire. On this 
account the lime and copper sulphate should be 
kept separate until wanted and then the part left 
should be dumped out at night. 

There is a test for the condition of Bordeaux so 
certain that it should always be applied. Potassium 
ferrocyanide is a soluble yellow salt, often called 
"yellow prussiate of potash," which is almost 
colorless when poured into good neutral Bordeaux; 
but, if the 



lime has not combined with all of the S04, it makes 
a black, inklike streak. 

A man who applies Bordeaux mixture without 
this simple, accurate test is as heedless as the man 
who leaves his barns uninsured. A half-ounce of the 
yellow crystals in a halfpint of water (which should 
be labeled "Poison") will make many tests. 

A special Bordeaux mixture is used by many of 
the pickle growers of central Long Island, who put 
a pint of strong ammonia to a barrel of spray. The 
effect, which is good, seems to be due to the action 
of the ammonia in making the liquid spread out and 
wet the leaves completely, instead of drawing up 
into drops like dew on the grass or water on a dusty 
surface. 

Insect poisons. Many of the insect poisons which 
are mixed with Bordeaux or lime sulphur are 
compounds which contain arsenic. Soluble 
compounds of arsenic are as deadly to plants as to 
animal life, but the insoluble compounds dissolve 
in the stomachs of insects. Arsenic, like 
phosphorus, forms acids, which combine with 
metals to form salts, most of which are insoluble. 
Paris green contains copper, but has lost favor by 
having some soluble arsenic, which may burn 
plants. Arsenates of lead, calcium, and zinc are all 
insoluble and safe to use. The free lime in the spray 
serves to keep the arsenic safe by combining with 
any soluble arsenic and making arsenate of lime, 
which is insoluble. 

The Chemistry of Cider and Vinegar 

In the section on "The Chemistry of Plants" it is 
explained how the plant makes starch and sugar out 
of water, carbon dioxide gas, and sunlight. The 
chemistry of fermentation begins with these 
products and ends where the making of the starch 
began. This branch of the science belongs to what 
is known as biochemistry, because it relates to the 
activity of microorganisms, as yeasts and bacteria. 

A neighbor of mine who was arrested for selling 
hard cider made his plea to the judge that the cider 
contained no alcohol for, said he, "I made that cider 
myself and have always kept it locked up, and / 
never put any alcohol in it. " 

Other equally ignorant, if _ more virtuous, 
friends have refused to eat pickles that were made 
with vinegar obtained from hard cider. 

On and about apples are thousands of tiny yeast 
plants, some of which find their way into the cider, 
where they grow by breaking up the molecules of 
sugar and taking some energy from them. One 
molecule of sugar becomes 2 molecules of alcohol 
and 2 of carbon dioxide. The change is 

CgHi2O0 = 2C2H60H + 

sugar becomes alcohol and dioxide gas. 
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K^jferfHffifeig cider is due to 
is^5\ Wnerr'HOTrTcept in a warm place 
stops frothing, it means that the sugar has become 
alcohol; the more sugar, the more alcohol in the 
hard cider up to a point where the alcohol kills the 
yeast. 

If we shut this cider up in a jug or bottle it will 
remain indefinitely as cider, or apple wine; but, if 
we expose it freely to the air, another change takes 
place, and oxygen is absorbed, making the alcohol 
into acetic acid; then the whole is called vinegar. 
The more fully we expose it to the air, the more 
rapid the formation of vinegar. Just as hard cider 
has little of sugar, so the vinegar contains no 
alcohol. The chemical change is 

C2H50H+02 = C2H402 + H.O alcohol and become 
acetic and water oxygen acid 

The process is due to a bacterium which 
produces a slime called "mother of vinegar." When 
vinegar stands exposed to the air, it takes up 2 
molecules of air and goes back to carbon dioxide 
and water, thus: C2H402+202 becomes 
2C02+2H20 and completes the cycle that began 
when a green leaf took up carbon dioxide and 
water to make sugar, thus: 6C02 +6H20 becomes 
CaHi20c-l-602. A study of this entire reaction will 
be a most amazing proof that nothing in nature is 
ever wasted, but that all the pieces and parts are 
used over and over again. 



Chemistry of Soaps and Sodas 

Most people know that such a substance as 
sulphate of potash is made of a base (potash) and 
an acid (sulphuric), combined to make what we 
call a salt. But comparatively few 



people know that fats, also, are chemically salts, 
being composed of stearic or palmitic or other fatty 
acids and the base glycerin. When we make soap, 
we use a much stronger base than glycerin to 
replace it and form a new salt which we call a 
soap. Hard soaps are made with caustic soda, and 
soft soaps with caustic potash, the latter being the 
more soluble. Soap may be made with lime; but it 
is not soluble, and is only chemically, not 
practically, a soap. Hard water often contains lime, 
which curdles the soap, making an insoluble lime 
soap in the place of the soluble soda soap. Most 
soaps are boiled, after which salt is added, the 
object being to separate the soap from the water 
and glycerin; but some toilet soaps are made by a 
cold process which leaves in the glycerin. Floating 
soaps have air forced into them; while soft, rosin is 
sometimes added, to make a soap lather more 
freely and also to improve its cleansing power. 
Transparent soaps are made by dissolving the soap 
in alcohol which is later evaporated. 

Soda is so much used that we seldom stop to 
consider what it is, what its effects are, or what 
residues it leaves in the body. Without going into 
the details of processes, it may be briefly stated 
that soda is made out of salt and limestone, the 
sodium coming from the salt and the "sizzle" from 
the lime carbonate. 

Washing soda is simple sodium carbonate, or 
Na2C03; but baking soda has a double portion of 
C02, and is given the composition NaHC03. If we 
put this in boiling water, 2 molecules unite, 
forming Na2C03-rC024- H20; but when an acid is 
added all of the carbon dioxide is given off, and 
the soda forms a salt of the acid. In cooking, the 
most common acid is sour milk, which contains a 
little less than 1 per cent of lactic acid, HC:H303 
(written that way because only 1 atom of it is 
replaceable by a base). The reaction is 



HNaC03 + HC3H503 = NaC3H503 + H20 + C02 soda and lactic acid become sodium 
lactate and water and carbon dioxide 



The sodium lactate is harmless; the other part of 
the milk adds food value; and the carbon dioxide 
makes the food "light." Bicarbonate of potash was 
the old-fashioned saleratus, and was displaced by 
the better and cheaper cooking soda. The object in 
the use of soda is to balance the soda and acid so 
evenly that none of either will remain in the food. 
Many other organic acids are used in the place of 
sour milk, such as the acids of molasses, of fruits, 
and of vegetables. 

Baking powder. By far the most common 
method of separating the carbon dioxide from soda 
is by mixing it dry with a substance which will 
react with it when wet. Such a mixture is called 
"baking powder." 



There are three types of baking powder, which, 
in the order of their value, are: 

"Y)Cream-of-tartar powder, a dry, acid salt. 
"2)Phosphate baking powder, in which we use a 
good quality of acid phosphate, such as is used 
in fertilizer. 
"3)The alum poxoders. 

When the first is used, sodium potassium 
tartrate or .Rochelle salts is left; this is harmless as 
taken in food, but a mild purgative in large 
amounts. The phosphates left when the second is 
used are neither helpful nor harmful. It is believed 
that the continued use of alum in any form is bad 
for the system. For further details about baking 
powders and their uses, see page 186. 



CHAPTER 18 

Other Sciences in Farming 



ALTHOUGH farming, as we have said, is based to a greater or less degree 1. on all the 
sciences recognized by man, it is sufficient for our purposes to 
discuss in detail only those with which the farmer is brought most closely in touch. In 
this group, in addition to physics and chemistry (already discussed) we include botany, 
breeding, geology and arithmetic, the first three representing divisions of the larger 
science of biology, and the last covering a field which is usually considered as of 
interest only to students, mechanics and scientific workers. How vital each of these is to 
successful farm practice is suggested in the following pages. — Editor. 

BOTANY . 

By K. M. Wiegand, Professor of Botany, New York State College of Agriculture, who is a graduate of 
Cornell University, from which he also obtained his degree of Ph.D. For 12 years after graduation, he taught 
in the same institution; then for 7 years he was Assistant Professor of Botany at Wellesley College, whence he 
came to his present 'position which places him at the head of the Botany Department of the College. He has 
published many articles including several for the Cyclopedia of American Horticulture. His investigational 
and leaching work has been supplemented by botanical explorations in Newfoundland and other places nearer 
home. 

Botany is, indeed, one of the foundation stones of agriculture. It requires a man ivho knows the science 
thoroughly to explain its scope and purpose in such limited space. In Professor Wiegand, we have a man who 
can do this, and, what is more, in such a way that the explanation is made plain to every reader . — Editor. 



■ ■■HAT botany is. Botany is the study of plants. It deals not only with 
ffW those directly useful to man, but also with the great mass of wild plants 
making up the covering of the earth. This study of the vegetation of the 
earth is of direct importance to the farmer as it underlies the more modern 
and scientific point of view. To understand our crop plants, especially the 
newer introductions, we must be able to read about them accurately and in- 
telligently. To understand the weed situation, and to identify the weeds, we 
must be able to use books designed for that purpose. In buying nursery stock 
of rarer fruits, and especially in purchasing ornamental shrubs, an ability to 
use catalogues is necessary; and the same is true in regard to the purchase of 
materials for the flower garden, the home, and the conservatory. Growers 
are finding it necessary constantly to write these catalogues in more scientific 
and technical language. An understanding of the classification and relation- 
ship of plants gives a better appreciation of the nature and qualities of related 
forms, and what to expect in their cultivation or eradication. An understand- 
ing of the various uses of the plant-parts to the plant, and the way in which 
the life processes are carried on, the source of plant foods, and the way in 
which these are taken into the plant is essential to the intelligent grower of 
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Plants. The effect of limy a&^&WI^SPfe crops is better understood, and may 
sometimes be predicted, if the relationships of the plant are known. The effect of wet 
and soggy soils, light and shade, competition with weed plants and other problems of 
this sort, become clearer if details have been looked into more closely, and the 
physiology is better known. Through the study of botany we come to know more 
accurately about the kinds of plants useful to man, and their products; where these 
plants are native; and the history of their use to man. The study of botany gives the 
farmer a broader and more intelligent background in his relation to plants. A knowledge 
of the kinds of plants and their relationships as well as the facts about them furnish a 
pleasure in themselves, and give a sympathy for things around one which is no small 
part of the enjoyment of life. 

The study of plants may be divided into several rather distinct lines, as follows: the 
classification, identification, and naming of plants (Taxonomy); the parts of the plant 
(Morphology) and what they do (Physiology); the relation of plants to their 
surroundings (Ecology); the distribution of plants (Plant Geography), and the plants 
useful to man (Economic Botany). These may be considered in turn. 



Classification, identification and naming. Plants 
are classified in order that they may be better 
understood. The number of plants in the world is 
almost beyond conception. Recent figures have 
placed this number as high as 140,000 for the 
higher plants alone, and there are probably 
100,000 more among the mosses, mushrooms, 
seaweeds, and other lower forms, * making fully 
240,000 in all. Without some orderly method of 
arranging such a vast number of plants, there 
would be 



absolute confusion, for the mind cannot grasp 
so much detail unless it is carefully connect- 
ed and coordinated. Classification is as nec- 
essary to the farmer as to the botanist, and 
should render his outlook on plants easier 
and better. 

Like all human knowledge the classification 
in botany has gradually undergone change. 
Originally it consisted merely in arranging 
plants in groups according to similarity in a 
few features of structure or form, simply for 
convenience in thinking about so 

many forms. At that time it was 
thought that all plants were 
created as they are now. After 
the theory of descent came to 
be generally accepted, classifica- 
tions were made over so as to 
show real relationship. Our 
modern systems are our best 
expression of what we so far 
know of the blood relationship 
within the plant kingdom. The 
old-fashioned classifications are 
called artificial systems, while 
the modern are termed natural 
systems. 

To use a key. Not only does 
classification help one to grasp 
and comprehend the great vege- 
table wealth of the land, but it 
enables us to identify plants 
which are unknown to us. For 
this purpose a skeletonlike out- 
line of the classification is made, 
called a key, through which one 
may trace, step by step, the 
unknown plant until its place in 
the classification is finally 
reached, and its name obtained. 
It is important that the farmer 
be familiar with the use of such 
a key that he may be able to 




BOTANY 



389 



use our text-books for the identification of weeds 
and other plants. The following is an example of 
such a key: 

A. Plants fjrasslike; flowers green. 

B. Flowers in an open loose cluster Oat 

B-. Flowers in a close dense spike likecluster Wheat 
A2. Plants not grasslike; flowers showy. 

B. Flowers borne separately, either solitary or in a loose 
cluster. 

C. Floral parts 3 or G in each set Lily 

C5. Floral parts 5 or many in each set. 

D. Pistils many in each flower. .Strawberry 

Ds. Pistils 1 in «acli flower Plum 

B-. Flowers minute, borne in dense heads which 
themselves look like flowers... .Sunflower 

Suppose the user has in hand a lily but does not 
know its name. He begins by reading each of the 
two sections marked A, and makes a decision as to 
whether his plant belongs to the first A or the 
second A. It is found to belong in the second 
division. The next step is to decide whether it 
belongs to the first or second B group into which 
the A is divided. This is done by carefully reading 
the statements under B and B2 and comparing each 
with the plant. It obviously belongs to the first of 
the B groups, which is not further divided but leads 
to the name Lily. 

The second B group is still further divided into 
groups, and if the plant in hand had been a plum it 
would have been necessary to go farther in 
subdivision until, in the last D group, we are led to 
the plum. All keys are constructed on this principle, 
and their use is the same. There is some variation in 
the manner of indicating the successive group. 
Some authors prefer letters, others signs for 
indicating the small groups. Another somewhat 
different way of writing the above, much used in 
classifying angnals, aJjSjSs^foiosses, ferfiX,r»i)4 the 
lower plantspj/^s folk" 

lants gras& kP, flowefs j 
|ants noQjrakslike; i 
lowers maj open lb 
.pwers Ska c|ose' dense 
lowers bori 
j_ clusts _ 

J rowers rriihu/e, borneS 
' rloral paKs fi^or 6 in 
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Success in the use of the key depends upon care 
and accuracy of judgment.. Guesswork is a loser of 
time. It can be tolerated only when the particular 
feature of the plant mentioned in the key is not at 
hand, as for instance if the fruit is mentioned when 
we have only the flower. An attempt to obtain the 
fruit should then be made, but if this is impossible 
both sections of the key at this point should be tried 
in turn and the plant traced through each. A 
comparison of the two results will usually indicate 
which is_ right. 

In the description of plants and in the keys 
mentioned above, one will find in most books a 
language in use which is not at once clear 



to the beginner. This is called the scientific 
language of botany. 

Botanical language is an attempt to condense the 
descriptions and make them more accurate and 
definite. Frequently in ordinary language, because 
there is no exact word equivalent, a whole phrase 
would be necessary to express the idea that may be 
expressed by a single scientific word. By using 
these new terms each for an exact botanical idea, 
the description becomes more exact than would 
otherwise be possible. The botanical language at 
first seems very foreign and unnatural to the 
beginner, but it is really not difficult. A few terms 
looked up in the glossary (found in botanical 
books) from time to time will quickly enable one to 
read intelligently, and very soon this method of de- 
scription will be preferred to the more cumbersome 
and inexact method otherwise necessary. 

Plant names are of two sorts, the popular or so 
called common name and the scientific name. 
Common names are a part of the language of the 
people and their origin is in most cases lost in 
antiquity. Scientific names have been given by 
botanists and are constructed of Latin or Greek 
words. These names of the botanist seem very 
strange to the layman, and he is at first very loath 
to use them. The strangeness wears off, however, 
much sooner than one would expect. They are now 
being more and more generally used by laymen, 
and in trade, so that an understanding of them by 
the farmer is greatly to his advantage. In almost 
every seed and nursery catalogue of ornamental 
stock the botanical names and classification are 
used, and these are now frequently employed in 
bulletins and other reading matter for the farmer, 
lot through a matter of choice primarily, but 
^necessity. Common names are very 
i and loosely applied without any 
ation. Frequently the same name has 
fed to totally unrelated plants, as for 
ice in the case of the Snakeroot. This term has 
gsrl applied to plants in the Buttercup, Milkwort, 
it LW,ort, and several other families. The use of 
the Word "snakeroot" therefore seems to indicate a 
relationship between these plants which does not 
exist, and is therefore very misleading. On the 
other hand, different names are often applied to the 
same plant, as in the case of the Shad bush. Along 
the coast, it is so called, but inland it is called June 
berry, and in the west Service berry. Common 
names are often very local, and not having been 
published with descriptions, it is impossible to 
make them definite, and often impossible to deter- 
mine to what plant they belong. Many plants have 
no common name, as they were unknown to the 
general public. Frequent _ attempts have been 
made to construct a scientific nomenclature by 
definitely selecting or constructing a single English 
name for each plant. These have all proved 
impractical 




through the difficulty of distinguishing names 
thus constructed from those in general use. 
By employing a so-called dead language not 
now used by any people, this may be done, 
The Greek or Latin botanical name is, there- 
fore, a necessity. After all, it is not difficult 
to become familiar with these names. They 
are no more foreign to our tongue than many 
which have recently come into general use. 
The words aeroplane, automobile, bicycle, 
and many others are just as much Latin as 
are the plant names, but we are now uncon- 
scious that they were derived from a foreign 

language. 

The scientific name of every plant is com- 
posed of two words, as for instance, Quercus 
alba, the White oak. Of these the first is a 
noun, and answers to the surname among 
people. The second is an adjective indicat- 
ing the particular kind, and corresponds to 
the given name. It is customary in Latin to 
write the adjective after the noun rather 
than before it as in English. Quercus signi- 
fies oak, and alba white, or white oak. Quer- 
ents rubra is red oak. Quercus Michauxiana, 
Michaux' oak, was named after an early bo- 
tanical explorer in America, Andre Michaux. 
Botanical names are not used at random, but 
their use must follow definite rules or laws 
which constitute a code of nomenclature. The 
most important of these laws is that the very 
first name ever applied to the plant must be 
used, provided that it was properly pub- 
lished, and had not been used before for an- 
other plant. This is called the law of prior- 
ity. It so happened that, in early times, when 
it was difficult to know what other men were 
doing, different botanists would give differ- 
ent names to the same plant. The earliest 



one only can be used; the others are called 
synonyms. In books we often find an abbre- 
viation after the name. This indicates who 
gave that name to the plant; thus Pinus 
Strobus L. indicates that the great naturalist 
of the eighteenth century, Linnaeus, first gave 
the name Pinus Strobus to the white pine, 
Classification. Since the modem classifi- 
cation of plants is based upon relationship 
through descent, we begin our classification 
with the more primitive groups and progress 
toward the more recent. Usually the primi- 
tive are also more simple in structure, and the 
more recent are increasingly complex. This is, 
however, not always true, for sometimes his- 
tory shows a degeneration in certain groups. 

The largest groups into which the plant 
kingdom is divided are called divisions, such, 
for example, as the Algae, Fungi, and the 
higher or flowering plants. These are di- 
vided into classes: the classes into orders, the 
orders into families, and these in turn into 
tribes, then into genera and the genera into 
species. Oak is a genus, while white oak and 
red oak each constitute a species. Oaks, 
chestnuts, and beeches all belong to the 
same family. Ordinarily the species is the 
ultimate unit in classification, and represents 
a definite kind of plant. Each kind of plant 
is a species. Sometimes, however, in the case 
of species which are not always quite uniform 
in appearance, the species is divided into 
varieties, which represent well-marked strains 
of variation. The series of groups, therefore, 
in going from the broadest to the narrowest 
and smallest, is_ as follows: division, class, 
order, family, tribe, genus, species (variety), 
The classification of the plant kingdom into 
its larger groups is as follows: 
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DIVISION I Thallus plants undifferentiatec^into 
stem and leaf. (Thallophyta.) 

Class 1 Bacteria 
" 2 Slime molds 
" 3 Algae 
" 4 Fungi 
" 5 Lichens 
DIVISION II Mosses and Liverworts (Bryophyta) 
" III Ferns and Fern Allies (Pteridophyta) 
" IV Seed Plants (Spermatophyta) 
SUB-DIVISION I Pines and other cone 
bearers; seeds not in an ovary 
(Gymnospermae) 
SUB-DIVISION II ' Flowering plants; seeds in 
a closed ovary (Angiospermae) Class 1 Plants 
with one seed leaf (Monocotyledones) 

" 2 Plants with two seed leaves 
(Dicotyledones) 

The Bacteria constitute a group of very simple 
plants related to both the algae and the fungi. They 
are by many considered to be degenerate algae 
which have lost their green color and become 
parasitic, or live on dead matter. Bacteria are the 
smallest known organisms, consisting of extremely 
minute individual cells, or chains or plates of such 
cells. Under certain conditions, they reproduce by 
spores after the manner of algae, though their actual 
increase in number is by division of the cells. 
Bacteria are not dissimilar in form and structure, but 
in their effect upon their surroundings, they differ 
very widely. It is because of this that these minute 
organisms are of the greatest importance to other 
plants and animals. Most disease is due to them, 
also most decay. If it were not for bacteria and 
fungi, together the greatest scavengers of the earth, 
the earth's surface would soon become clogged with 
plant and animal remains. Bacteria in the soil render 
it fit for plant growth for to them the available 
nitrogen is due, and they also cause other important 
changes in the soil necessary to plants. The number 
of species is 1400 or 1500. 
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The Slime molds (Myxomycetes) make up a 
group of low and very simple organisms of 
probably great antiquity, lying on the border line 
between plants and animals. Various kinds may be 
found in the woodlands in summer, where in the 
rainy season they are often abundant. Over 400 
species are known. Reproduction is by means of 
single-celled spores, not seeds, which are blown 
about by the wind. On germination, a little motile 
cell is formed which swims around in dew and rain 
like many of the forms of lower animal life. Later 
these cells fuse together into a sheetlike mass of 
naked protoplasm, often several inches in width and 
frequently of brilliant color. This mass creeps up on 
to logs, stumps, or other elevated objects, where 
spores are again produced. In spore formation, the 
slime mold resembles a plant rather than an animal. 
One species of slime mold is of great economic 
importance, being the cause of the club root of 
cabbage.' Unlike its relatives, this species has 
acquired the habit of living within the tissue of a 
higher plant, and is a true parasite. 

The algae form another of the lower groups of 
plant life. They ..also do not produce seed, but 
simply spores. The algae, however, contain the 
green pigment chlorophyll, and in this respect are 
like the higher plants. The plant body is usually 
threadlike in the simpler forms, or is often in the 
form of single, minute, round, microscopic green 
cells which sometimes, because of their great 
number, give the appearance of green paint. In the 
'more complex forms, the plant may be several 
inches or even many feet long, and branched. In the 
seaweeds which are marine algae the plant body is 
often very large, flat and ribbonlike or sheetlike, 
and variously forked. In many of the so-called "red 
seaweeds ' the green (color is disguised by a red 
pigment, which makes them objects of great beauty. 
There are probably 14,000 species or more of algae. 
Some kind or other may be found in almost every 
region of the earth. The green "paint" on the north 
side of damp tree trunks, the green scum on ponds 
(the duck weed is much coarser), and the pond silk 
or frog spittle are all algae. Algae are common in 
both fresh and salt waters and on wet rocks and 
stones. Because of the small size of the parts, a mi- 
croscope is usually necessary to see them clearly. 
Algae are wonderfully beautiful as seen under 'the 
microscope, and very fascinating to one who is 
interested in the marvels of nature, not only 
because of their beauty, but because of the intricate 
methods of reproduction and the peculiar life 
histories. As compared with the fungi, however, 
they are of little economic importance to man. Irish 
moss used in cooking, is a seaweed. Various 
seaweeds called kelps are now a commercial source 
of potash, bromine and iodine. It is hoped to 
substitute the kelps for the waning saltpeter supply 
as a source of potash. Some 



Fig. 330. Types of bacteria: above, the three main classes — 
round, rod-shaped and spiral; below, various forms equipped with 
cilia or hairlike projections which enable them to move. 
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fresh v/ater algae are a 
serious pest in water sup- 
plies as their growth in 
the reservoir gives a 
brackish taste which is 
- unpleasant. Some prefer 
such odd places to live as 
sewers and hot springs. 

The group of" Fungi is a 
large and very important 
F.r T»l TVTnch one> about 60.000 species 
rooms, the" fruiting being known. Fungi re- 
bodies of a true produce by spores and not 
fungus- by seeds. The manner 

of spore reproduction is 
very diverse in the different sub-classes. In 
the bread mold and blights the spores are 
borne in cases or sacs or free at the ends of 
the threadlike branches of the plant. In fruit 
mold, many mildews, and in the "cup fungi" 
which grow on logs, stumps and on the ground 
in woods, spores are also borne in tiny sacs 
each of which contains eight spores. In the 
rusts, as for instance the grain rust, spores are 
of several sorts but none is borne in sacs. In 
mushrooms, the spores are borne in groups of 
four on short pedicels which are thickly placed 
on the gill surfaces. 

Fungi are very diverse in form. Many of 
the simpler forms consist of slender tubular 
filaments as fine as cobweb hairs, and with or 
without cross partitions in them. In others 
these simple or branched filaments are united 
in various ways to make a more complex 
body, as for instance the mushroom, which is 
made up in this way. Fungi do not contain 
the green pigment chlorophyll and are, there- 
fore, unable to manufacture their own food, 
for which reason they depend upon other 
sources for their food. Fungi are therefore 
all either parasites or else they live on dead 
and decaying organic remains. 

Plants of this group are of 
great economic importance to 
man. They are the main cause 
of the decay of timber. Along 
with bacteria, they are the great 
scavengers. To them most of 
the important plant diseases are 
due. It is interesting, however, 
that very few, if any, animal 
diseases are produced by fungi, 
these being due mainly to bac- 
teria. MushrQ0ws /7 and some 
others are e; 
of comme, 
ceedingly 
Those ..causTrfg 
often JmrK. s 
readil 

such as»"t] r * ■ 

stools, and the^-wor^lyN isftelf 
forms, are well-knAwn ^Q.lljgc*s 
in the forest. g 0— 

Fungi are divided^ infe^^e 

Fig. 332. following large groups mainly 

A moss 

plant 
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based on their methods of spore produc- 
tion: 

Sub-clam I. ALGAL FTJN'GT or tube fungi (Phyco- 
mycetes) with no cro53 Trails in the filaments. 
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Order 1. Egr, rcN'r;i (Oomycetes). v.-ith the sex organ 
differentiated into egg-cell and sperm facs. as for instance 
downy mildew, potato blight, damping-off fungus, water- 
molds, etc. About 150 species are known. 

Order 2. Yoke re.wi (Zygomycetes), with the sex 
organs similar, as for example bread mold. There are 
about 190 species. 

Sub-claes 2. THE TltUE FUNGI (Eumycetes), with 
cro93 walls in the filaments. 

Order 1. Sac fu.vgi (Ascomycetes), with one kind of 
spores borne in sacs, as for instance yeasts, truffles, 
black-knot, mildews, and fruit mold. There are fullv 
'90species, distributed in about 7 orders. 

Order 2. Basidia fungi (Basidiomyeetcs), with 
spores in group of 4 at the ends of pedicels as, for instance, 
smuts, rusts, mushrooms and puff balls. There are about 
"180to 20,000 species, classed in 4 or o orders. 

Lichens are mostly gray, mosslike plants 
growing upon trees, rocks or upon the soil. 
They are not differentiated into stem and leaf 
but are upright and branched, flat and rib- 
bonlike, or flat crustlike and closely adher- 
ing, to the object 
on which they 
grow. • Lichens 
have the appear- 
ance of being real 
plants just the 
same as are moss- 
es and ferns, but 
the wonderfully 
interesting dis- 
covery was made 
some years ago 
that they are rig. 
really colonies of 
fungi and algae 
growing together, each necessary to the welfare of 
the other. These singular plants are found often in 
great abundance in forest, glen and shady 
roadsides or on the soil in sterile fields, and are 
very abundant northward. Many hundred species 
are known, but very few are useful to man. The 
Iceland moss, so called, is a lichen sometimes used 
in medicine. 

Mosses and Liverworts are green plants standing 
closer in relationship to the higher plants than do 
the algae and fungi. The reproductive bodies, 
however, are spores and not seeds. There are 
definitely two stages in their life; one stage 
producing only sex organs and the other only 
spores. These two stages regularly alternate. The 
first stage consists of the moss plant itself, a 
slender stem provided with thin flat leaves; while 
the other stage consists of the spore-capsule and its 
stalks only. The moss capsule is quite complex in 
structure provided with a cap, a lid, and 1 or 2 
rows of teeth around the mouth, which move back 
and forth with the varying dampness of the air. In 
this way the distribution of the spores is regulated. 

Mosses occur in damp situations everywhere, 
but are especially abundant in cooler 
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and rnouj^ajjious countries. They festoon the banks, 
fallerf^E^l^jMi^ree trunks in the deep forests or 
gle&sprafiL ^Slp&te green. Some are modified to 




prov#j§i 
curs \" 
overjgi^ 
inchfSl i|acj| 
of econosiic't 



situations, while the peat moss, 
power to retain water so as to 
a uniform supply. Peat moss oc- 
isjquantifies in bogs, where it grows 
}f the mud to a depth of many 
\ its water retaining powers, it is 
#rtance in packing nursery stock, 
shipping live plants and cut flowers, and also to the 
florist in germinating seeds. In the Great War, it has 
become of much importance as a surgical dressing 
because of its absorptive and antiseptic properties. 
Other mosses are of little direct economic value. 
Some of the larger have been used for stuffing 
mattresses and pillows. 

Liverworts are closely related to the mosses 
belonging as they do to the same division, and 
would not readily be distinguished from them. 
Many have a mosslike appearance while some are 
flat and ribbonlike and not differentiated into stem, 
and leaves. These green ribbonlike forms may be 
readily found on damp rocks in glens, and on damp 
soil where fires have occurred. ' 

The Ferns, like the mosses, have two stages in 
the life of each plant, one bearing sex organs and 
the other spores only. But here the conspicuous fern 
plant is the spore-bearing stage, while the moss 
plant bears the sex cells. The sexual stage of the 
fern is a small thin, green heart-shaped, flat body 
one eighth to one third inch in diameter, lying upon 
the ground in damp, shady places. Ferns we A e much 
more abundant in past geolog- 




ical time, as, for 
instance, when coal 
was being formed, 
and represent an 
old race which is 
gradually becoming 
extinct. They are 
now most abun- 
dant in damp wood- 
lands, especially in 

humid and warm Fiq 335 Section of a flower 
Climates. Ine spores showing essential floral parts, 
are borne in tiny 

cases bunched together in rust-colored groups 
usually on the underside of the leaves. Besides 
the true ferns, there are also other plants 
in this group, called fern allies, which have 
a less fernlike appearance. Among these 
are the horsetails, the clubmosses or ground 
pines, the selaginellas, the quill wort, water 
clover and others. 

The so-called Higher or Seed-bearing plants 
constitute the largest group of the plant king- 
dom and are probably the most recent in ori- 
gin. They, also, show an alternation of stages, 
though the structures involved have become 
so intricately involved 1 that it is scarcely pos- 
sible to make this alternation clear in the 
brief space at our disposal. A subdivision of 
this group is often called the "flowering 
plants" because here only do we find the struc- 
ture ordinarily known as the flower. The 
flower is a much modified branch, the parts of 
which correspond to much modified leaves. 
The central organs or pistils bear the seeds in 
a closed pouch, and the' seed is perhaps the 
most characteristic of the several peculiari- 
ties of the group. It consists of a young em- 
bryo plantlet which has developed to some 
extent, has become dormant, invested by pro- 
tective cover- 

-a 



ings and sup- 
plied with 
food for re- 
commencing 
growth. Just 
outside the 
pistils are the 

ctnmpnc 




Fig. 334. A fern showing 
rootstock or underground 
stem, and new and old leaves 
or fronds. 



Fig. 336. A, pine branch showing very young pistillate cones 
(a) at tip of shoot (b); pistillate cones one year old (c), and two 
years old (e), the latter opening and shedding seed; and a group 
of young staminate cones (d). B, ripe pistillate cone partly in 
section showing how the seeds lie unenclosed in the axils of the 
scales. 
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Fig. 337. Seeds of gymnosperms and angiosperms (see 
text): a scale of pine cone with two winged, unenclosed seeds; 
b hemlock cone; c scale from (b); d mustard pod; e follicles of 
monkshood;/section of apple. The last three show enclosed 
seeds. 



pollen. In the pollen are found the sperm 
cells, one of which must unite with an egg cell 
in the young seed before an embryo may be 
formed. The plant seems to desire that the 
pollen should come from another plant, so in- 
sects or the wind must be used to transport 
the pollen. The outer portions of most flowers, 
the petals, are very showy to attract insects for 
this purpose. The outermost envelope of the 
flower, the calyx, is usually green, and serves 
to protect the flower while in the bud. 

The seed plants with open seed organs 
(Gymnosperms) are the pines, spruces, hem- 
locks and other cone bearers of our northern 
forests. The greenhouse Cycas or "sago palm" 
also belongs to this group. These plants 
were much more abundant in past geologic 
times, and now form only a small part of the 
seed plant group. 

The seed plants with closed seed vessels, 
("flowering plants") are divided into two 

groups, partly on the 
basis of the number 
of seed leaves on the 
embryo and future 
seedling to which it 
gives rise. The 
monocotyledons have 
one cotyledon or seed 
leaf, the dicotyledons 
have two. Theflowers 
of the monocotyle- 
Sn^!> trS^&lly - have 




Fig. 338. Stems of a 
cotyledonous plant (above) and 
monocotyledonous plant 
(below). In the former: a a 
epidermis or bark; b cortex; c 
vascular cylinder; d pith. In the 
latter note merely pith and scat- across 
tered bundles showing as black mono 
lines and, in cross section, as Q „ n u 
black dots. SUCn t 

es, oat 




Fie. 339. Typical leaves of mono- 
cotyledonous plant (left) and dicoty- 
ledonous plant (right) showing difference 
in venation or vein arrangement. 

com, rushes, lilies, onions, asparagus, iris, and 
the orchids. Among the dicotyledons are all 
northern forest trees and shrubs, buckwheat, 
strawberry, blackberry, rose, apple, cherry, 
sunflower, daisy,' dandelion, and very many 
other well-known plants. To seed plants we 
owe nearly all the green color of the landscape, 
and by far the greater number of useful plants 
belong to this group. Botany as it is usually 
studied is to a large extent a study of the 
flowering plants, partly because of their im- 
portance, and partly because a microscope is 
rarely needed in carrying it on. 

Herbarium. In the study of plants, a col- 
lection is often helpful. It is frequently de- 
sirable to preserve various plants of interest. 
They are best preserved in the dry state, for 
to keep them in liquid is generally too expen- 
sive and too bulky. Only delicate fruits, al- 
gae and fungsM need to be placed in liquid. 



,ants properly la- 
an herbarium. 
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collection of this sort will be found not only- useful 
for purposes of comparison and study, but also a 
source of pleasure in itself. It is a strong stimulus to 
one's interest in his or her surroundings. 

Morphology. An important portion of the science 
of botany deals with the parts of plants and their 
uses. The study of the kinds and shapes of plants is 
called morphology, which means the study of form. 
The usei to which these parts are put by the plant is 
called physiology. Morphology is of two kinds: that 
which deals with the general external shape and 
configuration of plant parts, or general morphology, 
and that which deals with the internal makeup of 
the parts, or anatomy. AH plants are made up of 
cells, and these are united into tissues of various 
kinds. The internal make-up of the higher plants is 
very intricate. Also the role which each structure 
plays in the life of the plant forms an extensive 
study. The farmer should know something about 
both the morphology and physiology of plants, as 
these are fundamental to an accurate knowledge of 
how crops grow and the way in which crops are 
influenced by varying conditions. 

Ecology. Another phase of botany is called 
ecology or the study of the relation of plants 
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39 
5 

rroundings; the effect of different kinds of 
arying quantities of wategg&f different 
shade, and of comjrfeig^Kvbetween 
y is of special value3^^^^roier, as 
most of the fund^fiSi$^JPS^mpis of 
f crops to their s 
aphy is the div^ 
distribution o 
ield of stud 
of the di 
upon cli 
another, 
s much lig 
the various 
re accurately 
certain crop 
by any otheri 
nts. Another phase o¥"Botany dealing 
of plants to man is economic botany, 
ag useful products are studied from 
it of relationship, classification, 
the method of preparation of the product, 
and its manner of use. To pursue this study success- 
fully, one should be within reach of a good museum 
of economic products. 
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BREEDING 

By Eugene Davenport, Dean of the College of Agriculture and Director of the Experiment Station of the 
University of Illinois. After graduating from the Michigan Agricultural College, he became, first, Assistant 
Botanist of its Experiment Station, and later, Professor of Practical Agriculture and Farm Superintendent of 
that institution. For 2 years before assuming his present duties, he was president of the Collegio Agronomica, 
of 'Sao Paulo, Brazil. Although this wide experience has kept him in touch with all phases of agriculture, his 
special line of investigation has been the science of breeding, in which he holds a place among the very 
foremost authorities. While the subject has two sides — one the field of the scientist, the other that of the 
farmer — it is essential that the specialist in each line know something about the other. Dean Davenport tells 
the farmer xvhat the science of breeding is, so that he can do more with it as an art and a practical business . — 
Editor. 



EVERY animal of the barnyard and every crop of the field, the orchard, 
and the garden, is a descendant, either direct or indirect, of some wild 
species that attracted the attention of primitive man as affording something 
of value in the way of food, clothing, or service. The 

dog for the hunt, the horse as a beast of burden, the 
sheep for its wool, the pig for its meat, and cattle for their 
milk, meat and hides, were among the earlier domesticated 
animals. Then came the grains, the grasses, the fruits, 
and last of all, the vegetables. _ During the long process 
of domestication all these species have been greatly "im- 
proved"; that is, their useful characters have been devel- 
oped and strengthened, while their objectionable or less 
desirable traits and qualities have been more or less 
modified, and in some instances entirely "bred out" so far at least as prac- 
tical considerations are concerned. For example, the horse is more swift and 
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less timid in domestication than in the wild state. Cows give more milk and milk of 
better flavor than do wild species. The beef breeds have thicker meat with less 
development of the coarser parts. The fiber of wool is both longer and finer, with a 
smaller admixture of hair. The grains "stool" better and yield more. Fruits are larger, 
sweeter, and of finer quality, with a reduction of unpleasant flavors, and of spines on 
wood or fruit. Vegetables are larger, of finer texture, and with a greater content of 
starch, or sugar, — as in the potato and the beet. Some of these changes are of long 
standing and others, — like those in the grape, the strawberry, and the tomato, — have 
come about within the lifetime of men yet living. 

The success of the breeder lies in the fact that no two animals or plants are 
precisely alike, and that these slight differences are for the most part transmissible. By 
breeding from "the best," therefore, the offspring is nearer what is wanted than would 
have been the case had the blood lines been left to accident. Successful breeding is 
both an art and a science — an art, because it requires the ability to note slight 
differences; a science, because it requires a knowledge of the relations between 
characters and their behavior in descent. 



DEFINING THE OBJECTIVE. No two men 
would agree as to what is "best" for any particular 
purpose. For that reason alone no two breeders 
secure the same results, and it is always easy to 
distinguish one man's breeding from that of 
another even within the same breed. To decide 
what constitutes the "best" is, therefore, the first 
step in successful breeding. Of course what is best 
for one man or for one purpose is not necessarily 
best for another, but if the individual breeder is to 
succeed, he must first, as in building a house, de- 
cide definitely what he needs for his purpose, and 
then adhere to the plan, for if the principle of 
selection is to change with every generation, the 
herd cannot be uniform. 

The second most important step in njaking a 
plan for successful breeding is to make the plan 
simple, involving as few "points" as possible. For 
example, if all that is required of the cow is that 
she shall give a heavy yield of milk, it will be very 
much easier to succeed than if she must also be of 
a particular color and bear a horn of specified size 
and shape. It is sufficiently difficult to find enough 
cows with good digestion, good health, and active 
mammary glands, — all of which are necessary to 
good milking qualities, — and every time an 
additional specification is attached, the problem of 
selection rapidly becomes complicated and 
correspondingly more difficult. 

This fact rules out mere "fancy points" except 
in cases — and they are frequent — in which the 
breeder depends upon popular favor for his sales. 
In such instances, he must have regard to fashion 
or be driven out of business, for unfortunately, 
except in racing horses, there is fashion in 
breeding as there is in. dress. 

WHAT* IS A BREED? When a strain has been 
selected for the same points and for a good many 
generations, it comes to be called a breed, and is 
spoken of as "pure," especially if the owners have 
established a herd book 



in which the record of all animals of this breeding 
can be traced. The term "purebred" is not strictly 
proper because all breeds "run into the woods" 
sometime; that is, thsy all trace back to 
unpedigreed stock where breeding is unknown, and 
beyond that to the wild. The term as used, 
however, is understood merely to denote that the 
"purebred" individual has no recent admixture of 
outside blood, and that since the improvement 
began! he has been bred entirely within the 
established lines of the breed. Thus we speak of 
"pure" Percherons, Shorthorns, Jerseys, 
Berkshires, etc. The term "thoroughbred" should 
never be used except to denote the English running 
horse. 

Correlated qualities. By their behavior in 
descent, we see that some characters are quite 
independent of all entanglements, while others 
appear to be "correlated" or bound together by 
bonds that are practically indissoluble. 
Correlations between acceptable characters are, of 
course, in every way desirable, for they then go 
"en bloc," but oftentimes a very objectionable 
quality seems inevitably linked with the very 
purpose of the breed. For example, a certain and 
considerable amount of oil is secreted by the skin 
of the sheep, and this amount increases with the 
fineness of the fiber. Sheepmen naturally desire 
that then- feed should go to the production of wool 
rather than of "grease" which has little or no value; 
but thus far they have been unable to breed a fine- 
wooled sheep without considerable grease. 
Whether accidental or otherwise, most breeds have 
certain undesirable qualities that seem to be so 
associated with the general makeup as to be 
exceedingly difficult to eliminate. For example, 
one breed of pigs has poor hams with perfect 
shoulders, while the reverse is true of another 
breed. In this way one or more "yellow streaks" 
run through the physical or mental makeup of most 
breeds, and to get rid of these without 




Destructive soil erosion is not an unhappy, unreasonable freak of Nature, but the inevitable result of physical 
laws acting where ignorance of carelessness has paved the way 




Chemistry has shown us how to treat seeds so as to destroy bacteria that produce disease, and also how 
to treat them so as to multiply others that increase the supply of nitrogen in both soil and plant 



The Sciences Are no Longer Mysteries to be Studied Solely From Books Within Brick Walls. They are Part of the Stock-in-trade of 

Every Successful Farmer 
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disturbing the other qualities, is the constant aim of 
the professional breeder. 

Grading is the practice of putting pedigreed sires 
at the head of unpedigreed herds. When this is 
done, the first generation of offspring will possess 
one-half the blood of the sire and will be called 
"half-bloods." Thus by buying a single animal the 
owner gets, the first year, one half the supposed 
benefits of the purebred so far at least as "utility is 
concerned; that is, if the animals represented by the 
sire are better feeders or better milkers, or bear 
better wool than the unimproved herd or flock of 
the farmer, one half of this advantage would be 
secured at once and by the purchase of only one 
animal. 

If these half-bloods should be bred together, 
they would manifestly remain half-bloods, and all 
improvement would be at an end except as the 
owner should practise selection. Some selection is 
always needed, but the stockman can do far better 
than to stop at the first step, for if these half-bloods 
in their turn be bred to a full-blooded sire, their 
progeny will be three-quarter bloods; the next 
generation, seven-eighths, and so on until, in a few 
generations, the fraction of "unimproved" blood 
remaining is negligible. So by grading does the 
farmer quickly and cheaply secure nearly all the 
advantages of the purebred so far as performance 
goes, and that too by buying only one animal at a 
time. Indeed, if he has bred in rather large numbers 
and practised rigorous selection, he may produce a 
herd of grades that are actually better nerformers 
than are most of the full-bloods, and it is the 
performance test that indicates the commercial 
value of livestock. 

Manifestly there will always be a remaining 
fraction of unimproved blood in a herd produced 
by grading or "grading up" as the phrase goes. For 
this reason the grade is never eligible for registry, 
and should never be used for breeding except upon 
inferior herds, it is a general principle, that the sire 
should, if possible, come out of a breed greatly 
superior to the one he is called upon to head. So 
shall he do much good and prove a wise 
investment. 

Crossing, or the mixing of two distinct breeds, is 
the abiding temptation of the amateur, as it is the 
favorite theme of the uninformed writer, who 
assumes that the results of the labors of a man like 
Burbank are the outcome of far-seeing 
combinations of "blood lines," whereas they are 
mostly due to the selection of those fortuitous 
combinations — like albino deer, white blackberries, 
spineless cacti, etc. — that arise in nature where 
animals and plants are breeding together in large 
numbers. These "mutations" are constantly oc- 
curring both in nature and in the breeding yards 
and fields, and it is a fine exercise of the breeder's 
art to detect and bring out those that possess real 
value. However, that is quite independent from the 
business of pro 



ducing these strains artificially. Crossing aims at 
the production of new strains, not by gradual 
improvement of an existing breed through 
selection, but by actually uniting two distinct 
breeds in the hope of securing something better 
than either by combining the good qualities of 
both, as for example, attempting to produce a cow 
that will give as rich milk as the Jersey and as 
much of it as the Holstein-Friesian. 

PRACTICAL DIFFICULTIES. As a matter of 
fact, the problem of improvement is not so simple 
as it might seem. There are several reasons why so 
desirable an end cannot be so easily accomplished 
as is popularly supposed. In the first place, to 
expect a cow to give as rich milk as does the Jersey 
and as much of it as does the Holstein-Friesian, is 
to ask her to do double duty. To expect a horse to 
go as fast as a racer and at the same time to pull as 
much as a Percheron, is to attempt to bring together 
two incompatible qualities, — namely, high speed 
and extreme weight. Secondly, every breed has 
remaining in its makeup a number of more or less 
undesirable characters that the breeders have never 
been able wholly to eliminate, but only by the most 
vigorous selection to keep down, or "latent" as the 
phrase goes. So thoroughly are some of these latent 
characters suppressed that their presence would 
never be — ipected. For an extreme example: Most 
English breeds run back to wild white cattle with 
red ears. While such specimens almost never occur 
in registered herds, crossing is likely to bring out 
even these "long-lost characters" — not lost in truth, 
but well suppressed until in the new shuffle they 
come to the surface and, to the 




Fig. 341. Practical plant breeding in the field: cross 
fertilizing wheat in experiments aiming at the production of 
better varieties. 
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cross is a 
wants. Again, 

characters frequently refuse to blend, and as a 
consequence all sorts of unexpected things may 
happen in crossing. For example, the writer once 
saw a span of horses bred from a Clydesdale 
stallion and a matched span of trotting mares. Eoth 
were of good size but the front end of one and the 
hind quarters of the other were distinctly Clydes- 
dale while the remaining parts were trotter. The 
span looked as if a Clydesdale and a trotter had in 
some way been divided at the middle and the ends 
mismatched. 

LAW OF RESULTS. In general, if large and 
small breeds be crossed with a view to increasing 
the size of the smaller, the first result may be and 
often is a medium that is satisfactory. But when 
these crossed forms are bred together with a view 
to increasing numbers and to fixing the medium 
size, the stockman is surprised to find that the 
progeny breaks up into three forms — one large like 
the one parent, another that is small like the other 
parent, and a third that remains medium. If now he 
discards the large and the small and attempts to fix 
the medium size by breeding only mediums, he 
finds again the same phenomena, for this 
generation, like all others produced from the 
crossed stock, will be of the general f A mula, — 1 
large, 2 medium, 
Ismail. 

Examples might be multiplied indefinitely to 
show that characters do not always blend in 
descent, but that often each tends strongly to 
preserve its identity so that descent is "bit by bit." 
Therefore when two widely different breeds are 
crossed the result is commonly not a blend or 
medium between the two. Even though the 
progeny may seem to be in the first generation a 
perfect blend, yet when bred among themselves in 
the attempt to establish a new breed, it will 
commonly be found that the descendants break up 
into three more or less distinct forms. 

The proportion of these three groups is constant 
and interesting. In general, one fourth resemble 
one parent, one fourth the other, and those 
resembling neither, or rather showing traces of the 
influence of both, constitute one half of the whole. 
This ratio 1:2:1 is the well-known ratio between 
simple unit characters that do not blend. This is 
"segregation," and as it is the common behavior, it 
tends to prove that most characters are units that 
do not blend in descent but preserve their identity, 
even though "latent" for a time, reappearing with 
mathematical regularity. 

In the illustrations of segregation, an example 
was chosen of a character' that behaved as a unit. 
But often in practice what we recognize as a 
character is made up of several factors, as we 
know from the fact that it can be broken up and 
animals bred which show all these-various factors 
separated out in the individual. 



For example, the familiar dun, color of wild 
mice is not a real color unit, but is the result of 
four color factors. If all are present, the dun color 
results, but if one or more for any reason happen to 
be absent, a differeht color results. In laboratory 
experiments, a great variety of colors can be 
produced at vail and in proportions that can be 
predicted in advance. Curiously enough the 
binomial formula with the appropriate expansions 
will express numbers and relative proportions of 
all combinations that arise in crossing. 

Dominant and recessive characters. If all 
characters were equally prominent and evident, the 
exact composition of each group would stand 
clearly out. For example when black is crossed 
with white, the formula is usually IB, 2BW, 1W, 
and each group is easily separated. Manifestly, if a 
red flower should be crossed with a light pink, the 
formula for the descendants would be 1R, 2RP, IP. 
But when it comes to separating the groups, 
difficulty would arise in distinguishing the pure 
reds from the mixed red and pink because the 
stronger red covers up and makes practically 
indistinguishable the more delicate, pink. This 
being the case, such a crossed population would be 
separated into two groups, a red and a pink, the red 
being three times as numerous as the pink. Of 
course the breeder knows that two thirds of the 
supposed reds are actually red and pink, but the 
only way to separate them is by the breeding test. 

This overshadowing of one character by another 
is called "dominance," -and the character that 
overshadows is called "the dominant," while the 
other is called "recessive." If the desired character 
happens to be a recessive, it is easily segregated 
and bred pure, but if it happens to be dominant, its 
separation from the recessive is a long, laborious 
job. 

Tht Illustration on page 398 and the following 
extract, which illustrate these matters, are from the 
unpublished material of Detlefsen and Carmichael 
of the University of Illinois. They afford a 
concrete illustration of the manner in which 
characters behave in crossing: 

"The fact that animals and plants may transmit 
their characters as units can be brought out clearly 
in domestic animals. If we cross a pure Mulefoot 
boar with Duroc- Jersey sows, we can follow, 
among many others, two contrasted pairs of 
characters coming from these two diverse stocks. 
The Mulefoot is black (A), whereas the Duroc- 
Jersey is red (B); furthermore, the Mulefoot has 
the well-known syndactyl (one-toed) condition in 
which the digits are fused, whereas the Duroc- 
Jersey has the cloven hoof (A and B). In the cross, 
black -is dominant to red, and mulefoot is 
dominant to cloven hoof; hence the crossbreds (C) 
are both black and mulefooted. Following each 
pair of contrasted characters separately, we may 
say that, when these cross breds are mated 
together, 
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Fig. 342. Plant of the native 
wild potato found growing in 
Colorado. The watch 
emphasizes its small size as 
compared with cultivated 
forms. 



they give in the long 
run: 3 blacks to 1 
red, and 3 mule- 
footed to 1 with 
cloven hoof. If we 
follow both pairs 
of characters simul- 
(T' ^!5pi^~'3z^9^\ tan eously, we find 
v ^D&*\ " \ (f? V ' Itt me crossbreds give 
on the average 9 
black mulefooted (D) 
-t- 3 black cloven- 
footed (E) + 3 red 
mulefooted (F) + 1 
red clovenfooted(G). 
If the crossbreds are 
mated back to Du- 
roc- Jerseys, they 
throw the same four classes in equal numbers. 

"Not all other characters are transmitted in this 
simple fashion, for we find many, many complex 
cases where the interpretation is similar although 
not so simple. This illustration is a good example in 
simple terms of several important facts frequently 
observed in breeding: 

"1. Crossing purebreds and then using the 
crossbreds for breeding purposes, will break up 
uniformity of type and lead to subsequent 
variability. This is not only predictable, but the 
various forms to be expected and their frequencies 
can by close study be predicted. 

"2. New recombinations of characters are not 
only given to us in this way, but their probable 
frequency of occurrence is known. Furthermore, 
one can predict what any animal with a given 
combination of characters will throw in the next 
generation; for example, the animal, in Fig. F will 
throw only red when mated to its own kind, but as 
to toes, will throw both mulefoot and normal 
cloven hoof." 

The discussion has dealt with but one character 
in each parent, but it must be remembered that each 
parent has a great variety of other characters, good, 
bad, and indifferent, dominant and recessive, all of 
which go into the makeup of the crossbred progeny. 
By this it is seen that while crossing offers won- 
derful opportunities for improvement, the 
problems' involved are extremely complicated, and 
nobody but the trained experimenter is likely to get 
results by this road unless it be by merest accident. 

The indefinite piling up of generation after 
generation of characters that tend strongly to 
preserve their unity, makes breeding an exceedingly 
complicated art, and knowledge of these facts is 
what makes older breeders extremely shy about 
interfering much with those breeds that have been 
fairly well established by long-continued selection. 

The novice, on the other hand, is continually 
talking about crossing, not realizing that so far as 
we have fairly satisfactory strains, our 
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greatest progress will 
lie in still further im- 
provement by contin- 
ued and consistent 
selection always re- 
ducing the remains of 
undesirable traits, — 
hence the value of 

established breeds. Fig. 343. Average pota- 

THE BUSINESS toes compared with seed- 
OF BREEDING. The A J A whfch"'&&SS business of 
producing no tubers, new strains or of improving old 
ones, is a special line to be undertaken only by 
those who have plenty of means and whose time 
can be entirely devoted to the study of the 
multitude of slightly differing individuals that will 
appear, every one of which must be made the 
object of careful study lest a worthless specimen be 
kept, or, what is worse, a record maker be lost. The 
farmer having many interests should take over 
breeds and strains as he finds them in the hands of 
specialists, and do the best he can to prevent 
deterioration by going constantly back for new 
breeding stock, especially sires. If in this way the' 
ordinary farmer can hold his stock level he will do 
well. The mass of farmers will never raise 
pedigreed stock. Their chief interest is in other 
things than livestock, which are kept not for their 
own sake but as a means to an end, — to market 
crops, consume waste, make manure, etc. The 
ordinary farmer will keep unpedigreed stock, if for 
no other reason than because they are cheaper, 
knowing that nobody would buy his pedigreed 
animals at more than ordinary market price. He 
will raise common, often wrongly called, "scrub 
stock." Such a man should not raise real "scrub 
stock," however. He cannot afford to feed good 
corn and hay to inferior animals, neither can the 
country afford to have him do it. He should always 
use purebred sires and depend upon grading to hold 
his stock at a reasonably high level. This he can 
afford to do, for it requires nothing extra from him 
except the occasional purchase of a pedigreed sire, 
which will many times pay for himself. 

Inbreeding. Too many uninformed people are 
afraid of a little inbreeding. There is an 
unreasoning horror of bringing together blood lines 
closely related, expressed in such aphorisms as, 
"nature abhors incest," or in laws that forbid the 
marriage of cousins. As a matter of fact there is no 
evidence that close breeding of itself is in any way 
detrimental. Of course, related lines are somewhat 
more likely than unrelated to possess the savie de- 
fects, and for this reason they should be closely 
scanned, but the best results in animal im- 
provement have been obtained by the closest 
breeding, even of brother and sister, sire and dam. 
Incest is a moral not a biological sin and, if the 
stock is good, the breeder may use it quite 
regardless of consanguinity. 
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By Elmer 0. Fippin, for merly Professor of Soil Technology, Cornell University, who wrote the chapters in 
Volume II on Soils. Edited by 0. D. VON Engeln, Assistant Professor of Physical Geography, also in Cornell 
University. The relation of rocks and soils is so close, and the characters of the one have such an important 
bearing on the formation and nature of the other, that it is especially gratifying to have had the subject 
considered by two authorities whose special interests lie along each of these directions. The farmer may not 
often realize that in handling soils — whether building them up or ruthlessly running them down — he is 
dealing with materials that have been thousands, possibly millions, of years in the making. Such, however, is 
the truth, and one that throws a new light on his tasks and responsibilities . — Editor. 



WHAT geology is. Geology treats of the materials of which the earth is 
composed, their nature and structure, of the forces by which these have 
been developed, and the age and relationship of their constituent parts. Physi- 
ography, which is a branch of geology, 
has for its particular field the investi- 
gation of the form that these materials 
have on the surface of the earth — that 
is, the origin of the hills and the hollows 
and all the other irregularities of the 
land that give the landscape its differ- 
ent aspects. Geology touches the farm- 
er in innumerable ways. The soil that 
he cultivates is part of the structure of 
the earth, and its character is in part 
determined by the nature of the rock 
substance from which it has been de- 
fig. 344. Mountains may be thought o£ as projections rived, in part by the changes in 
that 

surface.rock rising out °f a softer'more easily weathered material brought about by 
various nat- 
ural processes. Curiously enough, the 
same processes in turn are largely responsible for the occurrence of the solid 
rocks that yield the soil. The form of the earth, the steep slopes and the flat 
plains that so much affect farm operations are the result of the changes to 
which the earth materials have been subjected. The crust of the earth is in 
places crumpled up into both small and great folds, some of which reach moun- 
tain height. The elevated parts of such folds have often been completely worn 
down by the -long-continued erosion of running water, by the grinding of ice in 
the form of glaciers, by the action of the wind, and, lastly, by the waves. Most 
great valleys have been formed by the cutting of rivers supplemented by the 
decay and crumbling due to the action of the weather. Mountain heights are 
often simply the projection of the remnants of rocks left behind in the cutting 
of valleys. 

The water supply on the farm depends very much on the structure of the rocks. 
Porous rocks and soil material afford the reservoir for a large amount of water that is 
the source of springs. This underground supply of water majr also be tapped by wells. 

The climate, especially the local climate, is very much affected by the form of the 
land and the position of large bodies of water, and in their relation to the general 
movement of the wind. Hollows are generally subject to early and late frosts. High 
points have a colder climate than low. areas. High hills and mountains may withdraw 
the moisture of the atmosphere on one side by deflecting the wind upward so that it is 
cooled and its moisture content condensed and precipitated as rain or snow. On the 
nnnosite side of the elevation 




GEOLOGY 



403 



— the lee side — the climate may then be dry, even arid. One of the most 
striking examples of this particular phenomenon is found along the north- 
western part of the United States. The arid and semi-arid climate of much 
of this western half of the country is due to the fact that high mountains rise 
in almost unbroken ranges parallel to the Pacific Coast. The seaward slopes 
of these ranges in northern California, in Oregon and in Washington, have the 
highest rainfall of any part of the United States, while the inter-mountain val- 
leys only a few miles inland, such as the Sacramento and San Joaquin Valleys, 
the so-called great American desert of central Nevada, and many other simi- 
larly situated valley areas, have an exceedingly dry climate. 

The successful growing of apples, peaches and grapes in most of the cen- 
ters of large production is made possible by a similar adjustment of climate to 
the land form and its relation to bodies of water. A notable example of this 
is the Chautauqua grape belt in western New York, comprising a narrow, low 
plain that fringes the southeast shore of Lake Erie and is backed by a steep 
bluff. The lake, together with the prevailing direction of the wind, so regu- 
lates the temperature and the humidity of this area as to develop a climate 
particularly suited to the vine. 

The building stones, road materials and the various rocks, minerals and 
ores used in chemical industries have all had a particular geologic history, and 
have thus acquired a definite place in the earth's structure. Limestone, salt, 
gypsum, rocks from which cement is made, sulphur and phosphate rock, iron, 
zinc, copper and lead may be mentioned as examples of such deposits. Coal 
derived from the accumulation of plants, and the oil and gas that are probably 
due to the distillation of coal by pressure and heat, are further illustrations. 



Structure of the Earth. 

The soil is the last thin covering of the 
hard rock structure of the earth. Consid- 
ered in relation to the size of the earth, the 
soil cover is very thin. Estimating the total 
average depth used by plants at 10 feet, this 
would be a layer not over one seventieth of 
an inch or a "hair's breadth" in thickness on 
a sphere a mile in diameter, and the earth it- 
self has a diameter of nearly 8000 miles. 
From this thin layer man and animals de- 
rive their plant subsistence. But in many 
parts of the world and over the greater part 
of those areas where agriculture is practised, 
ten feet in depth does not reach solid rock. 
There lies below the actual soil a thick layer 
of essentially unconsolidated rock debris that 
commonly passes under the name of subsoil 
and is composed of clay, sand, gravel and 
loose stones. A name that has been proposed 
for this entire layer of slightly consolidated 
rock material is Regolith, a Greek word mean- 
ing literally a stone blanket. If the variably s P rln 8 s 
thick but always relatively thin layer of the 
regolith be stripped off, it will be found that 
everywhere below the earth's surface a con- 
tinuous mass of solid rock material occurs. 
This is bedrock. The consolidated rock ex- 
tends downward for many miles. 
Temperature. Wherever men have pene- 
trated the earth with mines, tunnels and deep 
wells, it has been found that the temperature 
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Pig. 345. One result of the movement of the earth's crust is the 
breaking and shifting of rock layers and the creation of cracks 
(fault planes) which sometimes permit the escape of water as 



the surface, the temperature is approximately 
constant, the seasonal change on the surface being 
neutralized by the heat from below. The average 
rate of increase below 60 feet is one degree 
Fahrenheit for each 60 to 75 feet. If this rate of 
increase in temperature continues indefinitely 
inward toward the center of the earth, it will 



readily be perceived-that at a den,th of onlv a few 
rises with depth. At about 60 feet below perature would IraitasiA&ffiiJiently high to 
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Fig. 346. Joint planes provide entrances for weathering 
agencies. 

melt even the most resistant rocks. It is upon the 
basis of this knowledge of the rise in temperature, 
and because of the occurrence of volcanoes that 
pour out melted rock, that the interior of the earth 
is considered to be very hot, though probably not 
in a fluid condition, for the great pressure of 
overlying material apparently keeps the interior 
mass rigid. 

Density. The earth as a sphere has a rigidity, as 
indicated by tidal phenomena, greater than that of 
the hardest steel. The large interior mass is also 
very dense. The surface rock material with which 
we are familiar is about 2.7 times as heavy as 
water, while the earth as a whole is 5.5 times as 
heavy as water; hence, to balance that of the light 
shell, the interior must have a density 7.7 times as 
great as water. 

Movement of the crust. The crust of the earth — 
the bedrock material that continues as deeply as 
men have penetrated — is probably subject to 
continual up-and-down movement. Some parts are 
now moving faster than others, so fast in fact that 
the rate can be measured. On the coast of southern 
Sweden the land is rising at the rate of 2 or 3 feet 
in a century. Parts of the coast of Scotland and of 
our Atlantic Coast are thought to be sinking. The 
gorge of the Hudson River extends out to sea for a 
hundred miles and 



have been 
above the sea. 

Results of such movements are the forma- 
tion of continents and mountains. While the 
up-and-down movement of the crust of the 
earth is slow, it none the less involves a vast 
extent of movement. Great parts of conti- 
nents and islands appear above the ocean and 
may later disappear as a result of both erosion 
and of sinking. The North American conti- 
nent is far from being a permanent land area. 
Most of itc surface is known to have been 
below sea level. The lower Mississippi Val- 
ley and the Gulf Coast region are both very 
young as geological time goes. 

The cause of such movement is not defi- 
nitely known but is considered to be due 
primarily to the cooling of the earth and its 
consequent shrinkage. The rocks that have 
become solid at normal atmosphere tempera- 
ture do not continue to shrink as rapidly as 
the hotter parts of the earth below. The out- 
er crust consequently is continually becoming 
too large for the interior and it must, there- 
fore, adjust itself to the contracting interior 
mass by wrinkling or folding. This is one of 
the reasons for the 
formation of 
mountains, and it 
also accounts for 
great depths of the 
ocean basins. 
Folding and wrink- 
ling, whatever the 
cause, is plainly 
seen in the struc- 
ture of rocks in 
such old mountain 
regions as the 
Appalachian where 

even thin strata have 
been thrown into the most intricate of folds. 
On the eastern side of the Hudson River in 
eastern New York, the stratified rocks stand 
on edge instead of horizontal as they were 
laid down. 



Fig. 348. An extinct volcano 
showing cone-shaped body and 
crater or opening. 



Pig. 347. Sometimes earthquakes cause cracks in the ground 
like this — or larger. 



Joints, Faults, Earthquakes and Volcanoes 

The bending and folding of rocks result in 
cracks or fissures. In every quarry the quarry men 
use these fractures or joint planes in getting out the 
rock. If a break occurs suddenly, there may be ajar 
that is transmitted through the earth and is known 
as an earthquake. Sometimes the edges of the rock 
that are fractured slip by each other so that they no 
longer correspond on the two sides. This gives rise 
to what is known as a fault in the rock. Severe 
earthquakes are frequently the result of a large 
deep fracture with some faulting or displacement 
of the rocks. As a result of the bending of rocks 
that were laid down horizontally, their strata are 
inclined at various angles. The angle at which a 
stratum of rock slopes is called the dip. The di 
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surrae^" TOcT^flinr moiten "material, may be tnrown 
out of volcanic craters with great violence. Large 
volumes of molten rock or lava frequently break out 
of the side of a vent and flow over the adjacent 
country. Thousands of square miles in the states of 
Idaho, Washington and Oregon are covered by 
material of this sort. On the islands of Hawaii are 
vast fields of such lava so recently exuded that it is 
still red hot and steaming 





Fig. 349. The effect of weathering on a rock made up of 
hard and soft portions. The latter wear away first, often 
undermining the former. 

a little way below the surface. Great quantities of 
gas are frequently discharged which are 
occasionally poisonous. This was the case in the 
eruption of Mt. Pelue on. the island of Martinique 
in the West Indies. Here the city of St. Pierre was so 
completely enveloped in hot, poisonous gas from 
^^rf a p^^^^^ 30,000, only 

rocks of a different 'fell" are 
th'e course^ of time, if the 
are legstefiistarff^nd are worn away 
■TOts of-intru^to^ck are- exposed at the 
surfa§gjsa&<£ .-" ? -trTay .-give-; 
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Fig. 350. A volcano in active eruption. Steam and ashes are 
thrown many miles in the air. Lava or molten rock flows out of 
the crater and down the slopes. 

That this is so is shown by the occurrence of great 
beds of stratified rock that are known to be formed 
only beneath the sea but now found hundreds and 
even thousands of feet above sea level. Limestone 
is one of the best examples of such a rock type now 
often found at high elevations. 

Decay and Erosion of Rocks 

Mountains, in the sense of-=ef£yated lands of 
limited level summit area, ajg^SSiaed by the 
wearing away of the surfac^pf the earth by 
streams, as well as by the wrinkling of the crust. 
This wearing-away process is greatly aided by the 
decay and weakening of rocks. Far from being 
permanent, rocks decay like wood, though by 
different processes. A number of agencies are at 
work disintegrating the solid bedrock, especially 
those portions near the surface of the earth. The 
constituent minerals are dissolved in the rain water. 
Some of these minerals are more easily dissolved 
and changed chemically than others, and since the 
change is usually one giving rise to softer minerals, 
the rock structure is weak- 




Fig. 351. The slow' weathering of a granite ledge. Frost, rain, 
wind and plants — each plays its part 
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Fig. 352. Clay cliffs in the semi-arid Southwest, carved by 
occasional rains 



ened. Thus, the bedrock mass is made crumbly and 
its particles are then readily carried away by 
running water. _ Some rocks, for example 
limestone, are rapidly and completely dissolved, 
and as a result caves, caverns and galleries are 
formed underground. Of such origin is the 
Mammoth Cave in Kentucky. Frost is exceedingly 
destructive. As all rocks are somewhat porous and, 
consequently, take up water, they invite 
destruction. When the absorbed water freezes and 
expands, it shatters the rock. Another destructive 
agency is sand driven by the wind which acts like 
a file in wearing away even the hardest rocks. The 
fine particles that result can in turn be carried 
away both by wind and by water. The roots of 
trees and other plants pry into every fissure in 
surface rocks and by their expansion during 
growth widen the fractures. Decaying organic 
matter added to natural waters increases their 
solvent power on rock minerals. Moreover, the 
entire chain of destructive processes acts 
simultaneously and in cooperation to bring about 
the decay of rocks. When it is remembered that 
these weathering 'processes act in conjunction 
with the erosive action of every rill, creek and 
river, the water in which is armed with the 
sediment it has picked up and that it uses as tools 
for its scouring action, it is easy to understand that 
every kind of rock must yield to much de 
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attack. In this manner weathering and 
streams are able to cut great gashes or valleys into 
the bedrock masses. Go to the top of the higher 
hills in almost any section of the country and note 
the valleys that have been carved out between the 
hills. The course of the stream and the nature of its 
cutting may have been guided notably by the 
natural structure of the rock, by the alternation of 
hard and soft layers, by the presence of joints, 
dykes and folding/ But the main point is that great 
masses of the bedrock have been carried away. 
Great mountain systems have been destroyed and 
the resulting waste cast into the sea by these 
simple processes that may be observed in every 
field after a rain and along every water course. 
The Catskill Mountains in New York, the Bad 
Lands of the Dakotas, and the vast panorama of 
canons on the Colorado River have all been 
sculptured to their present form by the crumbling 
due to weathering and 




Fig. 35t. Diagram showing how artesian wells occur where 
rock layers of varying degrees of hardness have bien inclined 
by heat and pressure. 



the erosive action of streams acting on elevated 
areas of land. 

Rock decay in relation to soil. It is evident that 
there must be a continual mixing of different kinds 
of rock material as well as a sorting out of 
particular constituents, so that a soil casually 
examined in the field may be a collection of 
fragments from hundreds of square miles of rock. 
One of the most notable effects of water is the 
sorting of the material it handles. As its velocity of 
flow decreases, it first deposits the coarse and then 
the finer materials it is carrying. The clay and the 
silt — the very fine materials — are separated from 
the sand. The sand in turn is dropped according to 
its fineness. The gravel and coarser stone are 
placed by themselves also according to size. The 
general result of such sorting action is the 
accumulation of the materials in layers of various 
kinds, one on top of the other. Even so incomplete 
an understanding of these processes and of the 
materials upon which they operate as these few 
paragraphs afford, will give one a better 
conception of the soil, and will often aid one in 
understanding its character and variations. 



Fig. 353. Diagram showing how residual soil is 
formed 



Kinds of Rock 
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Mention has been made of bedrock and that it is 
variable in character. This calls for a further 
explanation. Rocks, the solid bedrock material, may 
be classified in three general groups. First, those 
that have been formed by the cooling of molten 
material called igneous rocks. Second, those that 
have resulted from erosion, and the redeposit of the 
resulting fragments of earlier rocks. These have 
been laid down either by water or by wind in layers 
or strata and are known as stratified rocks. Third, 
those formed from either of the first two groups of 
rock by changes subsequent to their formation 
resulting from pressure, often accompanied by high 
temperatures. These forces often totally change the 
original character of rocks. Accordingly, such rocks 
are called metamorphic rocks from meta, change 
and morphic, form. 

Igneous rocks are of many kinds. Most of them 
on close inspection reveal different kinds of 
crystals or minerals. Each of these mineral 
constituents has a definite chemical composition 
and a definite crystal form. Granite and trap rock 
are among the best known varieties of the igneous 
group of rocks. 

Stratified or sedimentary rocks have been 
deposited by water or wind. The water deposits 
may be formed by either mechanical or chemical 
processes. The mechanical deposits were made up 
of layers of gravel, sand and clay, and formed 
respectively conglomerate or puddingstone, 
sandstone and shale. 

The chemical deposits were thrown out of 
solution in the water as precipitates. Examples of 
these latter are some limestone and all salt and 
gypsum beds. 

Metamorphic rocks result when either of the 
preceding classes are deeply buried and subjected 
to great pressure and heat, perhaps in connection 
with the folding of the rocks. By those forces their 
character is often greatly changed. Sandstone is 
further consolidated by the pressure and partial 
melting, and forms the very resistant rock, 
quartzite. Shale is changed to slate and its quality 
of splitting in sheets is developed. Limestone is 
changed to marble, and peat is changed to coal. 
Granite and other rocks may be changed to rocks 
with a banded structure — gneiss and schist. 

The water-table. In humid regions the entire crust 
of the earth, both the regolith and bedrock material, 
at only a short distance below the surface is 
saturated with water. Some of this water is 
contained in the actual pores of the rocks and much 
larger amounts occur in the fissures and cavities. 
The source of this water is the water that falls on 
the surface of the earth as rain or snow. Part of this 
runs off the surface or evaporates. _ The remainder 
sinks into the earth and continues to move laterally 
and downward at a reduced rate. Immediately after 
a heavy rain the 




Fig. 355. Another set of conditions producing artesian wells, 
in which the rock layers have been bent or folded 



regolith and bedrock are saturated up to the very 
surface, but in the succeeding clear days this water 
sinks away from the surface to conform to the 
general level of the permanently saturated reservoir 
below. The top surface of this zone of permanently 
saturated rock is known as the water-table. It con- 
forms in a general way to the topography of the 
surface of the land above, but lies deeper under 
hills than under slopes and valley bottoms. It 
comes to the surface at the edges of lakes and 
rivers. The appearance of this underground water at 
the surface due to a variety of conditions gives rise 
to springs. Wells sunk below the level of this 
underground reservoir of water find a permanent 
supply. Where the water is trapped in a porous 
rock, by an overlying impervious rock and 
conducted to great depths and to a much lower 
level, it develops a high pressure and may be 
tapped to form a flowing or artesian well. 

Oil and gas are also stored in the porous rocks 
where they are retained by a covering or other 
enclosure of impervious rocks, commonly shale. 

The Age of Rocks 

The age of rocks is determined in part by their 
relative positions. Usually the lower rocks are older 
than the upper ones. But the relative position of 
rocks is not always clear, due to the folding and 
tilting they may have undergone. Another method 
of determining the age of stratified rocks is by 
means of the fossils they contain. A fossil is any 
remnant or impression of a plant or animal form. 
Certain plants and animals are characteristic of 
each age of rocks. In the arrangement of the layers 
and in the fossil forms the layers contain, much of 
the geological history of the earth is recorded. 
From this record it is known that many kinds of 
plants and animals have developed and flourished 
for a period only to disappear later. Many of our 
present forms began their careers far back in those 
ancient times. 
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Mesozoic 
(Age of reptiles) 



Paleozoic 
(Abundance of 
forms of plant and 
life.) 
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EVENT 
c 

Glacial epoch 

Sierras and Coast range3 formed. 
Rocky Mountains formed at close of period 



Appalachian Mountains formed 



Recent 
Pleistocene 
Tertiary 

Cretaceous 
lurassic 
Triassic 
Permian 

Upper Carboniferous 
Lower Carboniferous 
Devonian 
Silurian 
Ordovician 
Cambrian 

The beginning of life. Ancient continent of Appalachia, now represented by a remnant. 
The Piedmont plateau then had its largest extent. 

No definite evidence of life. 



Main divisions. The above table*shows the 
main divisions of geological time (oldest at 
bottom) with an indication of the nature of the life 
forms that flourished in the several periods and of 
some of the associated geologic 




Fig. 356. A glacier in the Alps in Switzerland, "showing the 
snowfield in the mountains, the ice-stream flowing down the 
valley, and the medial moraine or collection of earth, rock, 
etc., down its center. 



events in the formation of the North American 
Continent. 

The glacial epoch. The most recent episode in 
the geological history of the earth was the 
development of great glaciers that covered 
enormous areas of both North America and 
Europe. Similar ice sheets still persist in 
Greenland and over the Antarctic Continent. As ice 
accumulates in increasing depth it eventually 
develops so great a pressure that it begins to flow 
at its bottom and outer edges. If the slope of the 
country is down hill from the center of ice 
accumulation, gravity increases this flow action as 
in the case of small mountain glaciers. During the 
Glacial Epoch great glaciers developed in 
Labrador, on the west of Hudson Bay and in the 
western mountains of Canada in North 



America, and in Scotland, Norway and Sweden of 
Europe, of such vast mass that they flowed out 
over the country southward anii westward for 
hundreds of miles regardless of its topography, 
overtopping the highest mountains of Maine and 
the Adirondacks. There is abundant evidence that 
glacial ice from the Labrador and Hudson Bay 
centers pushed its way southward — advancing 
farthest in the valleys and over plains land, but 
retarded by the hills and mountains, so that eventu- 
ally it reached a line passing through New York 
City, northeastern Pennsylvania, Olean, N. Y., 
Cincinnati, St. Louis and thence along the course 
of the Missouri river. The Glacial Epoch was not a 
single incident, though one of its advances may 
have lasted thousands of years. There is evidence 
that there have been four such advances of glacial 
ice followed by retreats of the ice as the result of 
melting, separated by thousands of years. 

Effect of glaciers on the surface of the earth. 
The ice reached thousands of feet in depth and 
acted as a great mill. It swept away the ancient 
soil, picked up and ground up rock and carried the 
material far to the southward where it is mixed 
with material from other rocks. The fine material 
ground up by the ice and mixed with boulders is 
frequently called rock flour. That which was 
deposited below the ice as it melted, is called 
ground moraine or boulder till, and is usually quite 
compact. That piled up at the margin of the ice 
where it melted forms morainic ridges, and such 
masses are likely to be loose, partially stratified 
and with a pitted and uneven surface. As the ice 
melted and retreated, great rivers and immense 
lakes were frequently formed in which the material 
brought in by the ice was sorted, transported and 
laid down as stratified clay, sand and gravel. The 
shores of these ancient lakes are clearly marked by 
gravel bars, such as surround Lake Ontario and 
Lake Erie a few miles back from the present shore 
line. 

Agricultural interest. The effect of the glacial 
incursion on the soils and agricultural 



* Based on data in " Geology: Physical and Historical" by H. F. Cleland, 1916. 
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possibilities of a region was very great. First Qf#U, 
rocks were ground up without the loss oHmeir 
plant-food constituents. Hence, glacial soils are 
relatively rich in such constituents. Of course, this 
depends very much on the kind of rock the ice acted 
upon. If it happens to be a lean, hard, old sandstone 
instead of a granite or limestone, the soil may be 
very poor. Usually there was enough mixing of 
material from different kinds of rock to insure a 
fairly good soil. It should be noted that in glacial 
regions the soil may bear very little relation to the 
bedrock on which it rests. Second, valleys were 
filled and ridges planed down. The surface was 
rendered more level in general. Regular valleys 
were largely obscured and many pits and blind 
hollows were left in the surface of the land. In these 
have formed innumerable lakes and deposits of peat 
and muck. Swamps are numerous due to the 
obstruction of former drainage lines. The streams in 
the glaciated area have often very irregular 
meandering courses. 

Much of the best agricultural land of the world 
owes its origin and characteristics to glacial action. 
The famous corn and wheat soils of the middle- 
western United States are of this origin. Though 
much of the area of New England and New York is 
far from being ideal agricultural land, the soil has 
been 



greatly improved in depth, in smoothness of surface 
and in quality by the glacial incursion. 




Fie. 357. Showing why and how a spring (S) often appears 
on a nillside in which a porous stratum (a) overlays a layer 
of impervious rock (6). The moisture seeps readily through 
the former along the surface of the latter. 



Glacial soils. In general, glacial soils are stony, 
due to the inclusion of fragments that have not been 
pulverized. They are also highly variable — clay, 
sand, gravel, and many grades of loam frequently 
occur in close proximity. Wherever limestone 
enters into the material used by glaciers, the soil is 
much improved. For that matter, most soils formed 
from limestone are above the average in productive 
capacity. 



V*OARV 



Fig. 358. Showing the area affected by, and the line of farthest advance of, the great glacier that once covered much of North 
America. The arrows show the course of its advance.. Where the boundan; Ime is solid black, the S( uthem limit of the ice advance 
has been definitely located; where it is broken, white and black, this has only been estimated. Lake Agassiz was formed as the 
glacier melted, but of this prehistoric inland sea nothing remains but its bed, which scientists have mapped out by studying the soil 
formation and topography of the region, and a small remnant now known as Lake Winnipeg. 
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D. ARITHMETIC 

By S. E. Rasor. Professor of Mathematics in the Ohio Stale University. He vias born on a large farm in 
Montgomery County, Ohio, where he became vjell acquainted with the practical side of farm life in carrying 
his share of the duties and chores associated vnth dairying, tobacco growing and other general farm 
activities. Later he took up teaching, first in district and township high schools, later in colleges and in the 
University with which he is now connected. Meanwhile he has never lost contact with the farm, having 
owned, managed or lived on a farm for most of his life, and being ai present interested "in reclaiming some 
apparently worthless Ohio land. " 

It may surprise some readers to note the simple, primary-gra.de principles vnth which this chapter 
opens. However, in treating a subject that is at the root of so many every-day farm problems, one that is 
made up of so many steps — each a development or an application of earlier ones — it has seemed both 
necessary and desirable tc begin at the very beginning and to advance very sloivly and carefully. On the 
other hand there are certain branches of higher mathematics, which, though valuable in certain lines of 
farm work (such as surveying, irrigation, etc.), are really materials only for the scientist and trained 
professional expert, and which are not discussed here. As far as the farmer is concerned, this chapter covers 
about every needed rule and principle, together with explanations and illustrations to tie it up with the sort 
of problems he has to face day by day. The general arithmetical operations cover pages 410 to 4. 1 7; practical 
rules and measures used on the farm cover pages 418 to 423; the remaining pages are given up to tables of 
weights, measures, and equivalents . — Editor. 



EVERY ONE should be interested in what the world is doing, in our own 
country and its products. We should all know definitely about our farms, 
our mines, our forests, our great industries, and certainly about the accounts 
we should keep. Much of interest about these matters is found in Arithmetic. 

When we look at our fingers we see why we count, as we do, by tens. Thus, eleven 
means ten plus one and is written 1 1 ; twenty-three means two tens and three more and 
is written 23; and so on. 



First Principles 



Fundamental Operations 



a number that equals two or more other numbers. 



T he t i f gg t " uf igggHg ggg is Ulli4fe trre™ST% Only 




$8 first 
econd 
These 

those 



everyday duties, life oftentimes means more to us 
if we try to command a larger view of our 
surroundings. It is for this purpose of getting a 
better view of how things ate related that we study 
numbers. 

Addition of numbers is the process of finding 



To subtract one number from another is to find the 
difference between them. Thus 48 subtracted from 
75 is 27 and is written 75-48 = 27. 
There are several common methods of subtracting. 
That method learned in the earlier 
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grades should be followed. .The business imn says: 

mit the remainder." 



4s X ^4 X 33 1 - X 16- = ? 



ll Examples: 5^.XSy 

s 

V 

15 * 2 

tHere tfg = j , 33- = — and 16- = — . 

aaaiuon. it ,is weu to learn a tapie, oi an possiDie 

The. wow mqvjje arraneea as follows:- r , 
products oi numbers between 2 and 12, and the 

number of combinations each can result from, es 

follows-: 25 

91X2 5X3 6825 

/A. y {_ 
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10 


122 


14 


15 
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nd thei 


£2 


243 


25 


27 
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l multi 
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56 


602 


63 


64 


66 


70 


722 
7 Jl 


11 
3 . 13 


80 
/ A 57 5. 


5 ,2 


H&5 




90 


96 
CTIOI 


100 


108 
dccin 




120 
Action, 


-w 

usua 


lly^ca 




decimi 


is l 


nerely 


tal fra 
an or( 


linary 



2X5=10 



BM6exafyptk 14=4*^6, 



e written 4. 



. 7; Jq 



111 



aiv tf^rt|rft-of the units and^tg^e left of the tenths 

Mmahl^i-Jmm s ^§^m4o. 

To muM$>J36By=245^jUffikfyl^eiQSraad flistidtfibs' 

\nd two hundred sixty- three thousandths. 
%^ < ^^aMn X2 oT = Ie^M-l and common 

ictiqns ,is .seen, in writing checks. Thus , a check 

tnuiltifUy- by 6]4.-mulfipn Try TOO ana .divide by 
r V.v2>- is -so written at one place on the check 
d at another it is usually, written "Tljree and 
AjnWPh %§ftrs 1M %iifea^"aPe^ / afie* W 
Subtracted just as whole numbers, keeping the 

<%51 is written 1.09 .251 

To multiply by 16%, multiply by 100 and divide by 
6. ' ' . 

To multiply by 33A, multiply by 100 and divide by 3. 
In dividing, for example, 99 by 7 which equals 14 
with a remainder of 1 still to be divided, the result 
is written 99 =14V7. 

To check the result, in the example just given, 14 
is multiplied by 7 and the remainder 1 is added, 
giving 99. 1-341 
and added in the usual way. 

To multiply decirgf^cujjfljged as with ordinary 




. , - i«a ffie»iJ« 

Tjfikrejtce-oi the nunioer oi decimal places in 
™en numbers. Thus, 1.922 -j- 6.2 = .31. 



lie 
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nun|bgTMP&lPMt? ta^MBEMlled Ahe «««ifeer 
«tolp©fedhejfftta!tentinMiniJs V5fit\Mt&bftm it© 
riflatsaingtJoieKtth 8tlta>rtisineib;fe|5l'ean tijej«.pound 
iTombdri'; fec2ibns,3 $ie. Hiqffl.oMraatQrmrl)i(upfeclb^ 
blitelsToe mitedttoemclabBser,vsindsave merely 
4pk;haiigbutharffl)r&iqit)f 4hi $lacfhr$ ifarnbsarrJjda 
deHQcSs to 11 pk. 1 qt. and this to 88 qt. +1 qt. =89 

2 '=,4.. 7 =,21j kVi-multiplying both numerator 
Various kinds -oi measures D are necessary in 

and! dmdffinSlOTbyofrtihsamarfiujhtajr.on page 423 

<^th^ehapter= ? 

^We^Mv^mwM^W^^^i- 

" ' ; " - ' '--~ce 3 sixths plus 

umn ancf^b 13 add 

umn. etc. „ 
6 6 L+2. + 




the 1 hr. to the nr -^o^ 
/ 



3 5 6 



^(fixampl 

4(f hr. 9 min, =1 da. 16,hr. 9 min. Ans. 



imnipm e Fkm st 36"m- b ^ w f p&Mvm £m. ?w 

denominator is 30. 

Tf$ll at ' P*' ^ s 2lpt- ciUnit be taken^from Ifyi., 36 2 
1 a qt. or 2 pt. is. borrpffvejl frong ghqj 30 
19,3^2 at. cojjtm&and added to the pt, col- , 

.Therefpre JtfW}(FWf) iti'lfff™ 3 * 
16 2 1 Continue in the same way for the other 

To 'subtraefo/fefctions, proceed as in addition 

l&gicfctftfhal JhejOwnerators are subtracted. 

EHfference between dates. 



^md the time from 



or 
an. 



? Here 12 is again the 



ypjL'rmisvUthUi brti- mthla a ry to consiief fffV^f 30 
daijs to the month in esti- 1856 7 4 mating time. 
JumikEe^Oi the required result. 

1 7 1 111 

month and Jan. is the 1st 

60 HiZmifMK. = 

60yr. 5 mo. 2j<m.'JXil 
denominator that contains both 3 and 4. Therefore, 
l-JL L = A , = i 

PefTocenmlulti^iy feaation£termuMjll§rn aHo,thmeans 
/rawiiiktWs/togTHiLsr 6&i olhai^rluiignaD(sa(ianfl6allftliile 
H«m)MMatcJrKtogBthwfDrfka^witieri^^ 
ad^Bj3gg@us.7'/(fee fourths of (or times) eight 
ninttt%,i*WlttevSiVi 8-|% = .083A- = -j'W 

10%=. 10=* 16i%=.166+ = i 

721% = .725= 33i%=-333+ = a 

20%=-20 = i 37i%=.375 = f 

25%=.25=i 62\% = .625 =f 

To find a certain per cent of a number, 

as in deci- 



Example: How muchhutter fat in 48 lbs. of 3.2% 
,nMl& ' aUffiwiialHfltf mffiS when butter is selling at 
50$ per lb., estimating by the usual rule that 1 lb. 
butter fat =116%% of its weight in butler? 

481b.X.032 =1.536 lb. butter fat, 

Exampl 1 - 536 lb x lh =i - 792 lb - bultcr. 
e .1.792 lb. butter @ 50$=f.896 = 90$. 



X 3 5 X 
15 
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Example: A poultry meal contains 22.9% protein, 
5.27% fat and 541 % fiber. Find the amount of each 
in 400 lb. 

1(00 lb. X -229 =91.6 lb. protein, 
400 lb. X .0527=21.08 lb. fat, 

400 lb. X .0541=21.64 lb. fiber. 
To find that number of which a certain per cent is 
given. 

Example: How many pounds of 3.5% milk must a 
cow give to produce 5 gallons — about 42 lb. of 
cream ? 

Here, .035 of the required amount =42 lb., then the 
required amount=42 lb.+ .035 =1200 lb. 
To find what per cent one quantity is of another. 
Example: 8 is what per cent of 40? 
8is £ of 40, that is, it is .20 or 20% of 40. 
Example: What is the % gain when a farmer gains 
$25 on a horse that cost him $120? 
25 

$25 is or .21, that is, 21% of $120. 

l&U 

Example: What is the per cent depreciation on a 
harvester that cost $140 and was sold after one year 
for $75? 

The depreciation was $10 — $75 = $65. 



$65 is 



65 



3 3 
or 46-x, that is, 46- % of its cost. 

f i 



Interest 

Interest is money that is paid for the use of other 
money called the principal. Interest at 6 per cent 
means 6% or .06 of the principal for one year 
regarded usually as 12 months of 30 days each. 

Example: What is the interest on $241.50 for 
3yr. 4 mo. ? 

$241-50 .06 

$14.4900 interest for 1 yr. 



43-47 
4-83 

$48.30 interest for 3 \ yr. 
Example: Find the interest on $375 from September 
10, 1907, to Aug. 7, 1910, at 6%. Time to run: 1910 
— 8— 7 1907— 9—10 



y 

r. 



$22.50 interest for 1 yr. 
2 



$45.00 interest for 2 yr. 
10 mo. =10/12 of 1 yr. 

$18. 75 interest for 10 
mo. 27 da. =9/100 of 10 mo. 

$ 1.6875 interest for 27 da. 

$65.4375 Total interest 
therefore is $65.44- 
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Borrowing from a Bank 

Borrowing from a bank. To borrow money from a 
bank is exactly the same as borrowing from an 
individual except that at a bank the time is usually 
for short periods and the interest is paid in advance. 

The following is the usual form of promissory note. 
It must always contain the words "For Value 
Received": 



New York, 



_JQJ_ 



after date promise to pay to 



the order of._ 



..Dollars 



For value received 
No Due 



In this note no interest is mentioned, since at a 
bank the interest is paid in advance. On the above 
note Henry Smith would obtain $150 less the 
interest for 60 days which is $150 — § 1 .50 = 
$148.50. Discounting a note in this way is called 
Bank Discount. 



Square Root 

One of two equal factors of a number is called the 
square root of the number. Thus since 4 times 4 
=16, 4 is called the square root of 16. It is 
writtenV16=4, and is read, the square root of 16 
equals 4. 

Example: what is the side of a square field which 
contains four acres? 

Since 4 acres = 640 sq. rods we must extract the 
square root of 640 as follows: 

640 ,o'o\25.3 Point off the number into 
4periods of two figures each, 
whole numbers to the left, deci- 
45 240 mals to the right, -placing dots 

225 as shown. Find the greatest 

square in the left hand period 
503 1500 and place its root to the right. 

1509 This is 2 in the example. 

Subtract this square from the 
period and bring down the next period. Next, double 
the root found. This gives 4 which is 

set down to the left of 240 the new remainder. As a 
trial division 4 divides into 24 about 5 times since 
on trial 6 would be_ too large. This 
5is now annexed to the 4 giving 45 to the left of 240 
as shown. It is also annexed to the 2 in the root. 
Now multiplyr 5 limes 45 and subtract it from 240. 
Again, bring down the next period. Then, double the 
root found, viz., 25, giving 50, which is written to 
the left of the remainder as before. The trial 
division of 50 into 150 gives 

3as the next figure of the root. Thus a field 25.3 
rods each way contains 4 acres. 
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Example: Extract 
lit 6 7. 8 5. 
ljf.67.85\38.3 

9 
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(he square root of 



567 
5U 

2385 
2289 



av- 

32° 



in. 



96 

AVERAGES. The average of two quanti- 
ties of the same weighted value is one half of 
their sum. 

A board is 6 in. wide at one end and 10 in. 
at the other end. Its average width is thus 
Yi of 6+10; that is, 8 in. Again, the 
erage temperature of 10 gal. of water at 
and 4 gal. at 60° is 

10 X 32° plus 4 X 60° divided by 10 + 4 gal; 

320+240 
that is — ; = 40 . 

14 

If a farmer has 10 bushels of corn with ears 
6in. long, and 5 bushels with ears 10 
long, the average length of ear is 
10 X 6 + 5 X10 60 + 50. 

10 + 6 =15- -71m' 
Example: A farmer has a Jersey cow that 
gives daily 5 gal. of 5% milk and two Holstein 
cows that give H gal. of 3% milk. What is 
the per cent of butter fat of their mixture? 
5X.05 plus UX. 03 .25+^2 _. 67 nar. 

5+Uf ~ 19 19- ' 

that is, the mixture is a 3.5% milk. 
Example: in a civil-service examination a 
candidate makes a grade of 70% in arithmetic 
which is to count 5 points, 80% in penmanship 
which is to count 1 point, 
which carries a weighted 
What is the final grade? 



90% 
value 



geography 
2 points. 



SX70% 



-+- 



IX Wo I SXI>0% 



the 

final grade. 

Mensuration or Measuring 

THE CIRCLE. A circle is a plane figure 
bounded by a curved line called the circum- 
ference,* every point 
of which is equidis- 
tant from a point 
within called the cen- 
ter. A line through 

center terminat- 
at both ends on 
circumference is 
diameter. The 
from the center 
the circumference 
is the radius. Any 
Fig. 359. A circle and its portion of the circum- 



The circumference of any circle is always 
3.1416, approximately 3 1/7 times the diameter. 
The symbol usually used for this constant is the 
Greek letter - (pi). 

Thus, Circumference = - Diameter. 
The area of a circle is ~ times the square of the 
radius; or is equal to one half of the circumference 
times the radius; that is, Area of circle = tt square 
of radius, 

= 1/2 circumference 
times radius. 

Example: Find the circumference and the area of 
a circle vjhose radius is 8 in. 

Circum. =2 tt 8=16X.3.11fl6=50.3 in. 
Area =]/2 (50.3X8) =201.2 sq. in. 

ANGLES. Angles are used to measure (in 
degrees) a turning movement and also to measure a 
difference in direction. A circle contains 360°. This 
is a complete turn. A quarter turn, called a right 
angle, thus contains 90°. When two lines form a 
right angle they are perpendicular to each other. 

In a practical way, angles are measured on a 
drawing by a semi-circular scale called a 
protractor. In the field, a surveyor's transit is 
usually used. 

A TRIANGLE is a plane figure bounded by 3 
straight lines. When the sides are equal 




h 

/B££> By ALTITUDE 



PIG. 300. The parts of a triangle and (left) the ratio between the 
length of the sides of a right triangle 

in length, the angles are also equal and the triangle 
is called equilateral. If 2 sides are equal 2 angles 
are equal, and it is called isosceles. When one of 
the angles of a triangle is a right angle, it is a right 
triangle. In this case, the side opposite the right 
angle is called the hypotenuse and the other two 
sides are called the legs. 

In a right triangle the square of the hypotenuse 
is equal to the sum of the squares of the other two 
sides or legs. 

A farmer conveniently squares a building by 
measuring from a corner 6 ft. along one side and 8 
ft. along the other side. A 10 ft. pole then just fits 
the ends of these measurements when the corner is 
square, since 62 +82 =102 i.e. 

36+ 64=100. 

The altitude of a triangle is the perpendicular 
distance from any corner to the opposite side. 

The area of a triangle is equal to the base times 
one half the altitude. 

If the three sides -are given, the area is found as 
follows: Add the three sides together and take one- 
half of the sum: from this half sum subtract each 
side separately. 



X&f- 

t$ 



Science tells us what feeding does and how, normally, we should do it. But the animal given free rein is the 

best judge of all of what it wants and needs 




Exercise is as much a need of the body as food or water; the more active the animal, the more exercise it 

needs. This is an ideal poultry range 



The Most Successful Farmer is He Who Combines All That Science, His Own Practical Experience, and the Work of Other 
Farmers Have Taught Him, and Then Makes Rules and Develops Methods to Fit His Own Needs 



415 




This is obviously good wheat land. The wise farmer in working it will choose his rotations and 

methods with that fact ever in mind 




How did the farmer who planted this orchard know that apples were the crop for this soil and location? 
This is the kind of problem that makes farming the complex, difficult business it is 

As Certain Soils are Best for Certain Crops so Certain Sections of the Country are Best for Certain farmers. The Thing is to 
Find YOUR Place and Then Stay T here 
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Example: A farmer has a triangular field 



*Me £pude>e%flfWe'be , mg i tne ^rr/rMfcu* 
j^0M0^6^lhe base to the highest point. 

2 The volume of" M r ¥ftiMs 0fe%BW' ami d ° r of a 

.cong is found as JgUows: Add together the areas 
, f - r TO upper base, trie lower base, and the square 




lines are: AB 

AC =45 rods BC =21 " AD =60 " 



of the product. This u,- ..... 

Tig. 365. Solids, Trom left to right: pyramid, cone, sphere, frustum of CQpe^liiistum of pyramid, barrel 



^bt„t)f~tr/eir y product. Multiply this sum by one 



thMmM<C$sW%\r 

ThPfatefafliM^ o¥i p^rMd ^ofWoWfif 
°f6fm i &M?W$fMhW u #fM?dhi$Wm a times one- 
haip}f\flf)RJKA*rerMifeSt. .are any four-sided 
pHrE vdlgirresof a\§jBrerethe eqit&lsto ate3 tadAesequ^l 
aid?, Bteerlyjhtjtegs tiigluuban^l&e iadiits, icalled a 
square. In a rectyng/ef JheRajigles are all right 
and the opposite sides*5 equal. If only 2 sides 
aBliepstaMe iif is s?>h&i«?>fs«jifuawhil4 » tanp»/*fe 
/sfepgaienof the raijipesite sides are parallel and 
e'q'tod wflamBeasftkeb^Wsrimpybfeee^CisafMlrjbughly 
byAegartiai^dd afigureliMeeajUM the fimtagtmgik 
sk£-$feteldasM,it>atterthya«iiameter equal to half the 
suiEtof hea^ atrfd&ufifuiiEBjrdiCrsa rectangle, or a 
p/fKiltejxfesixiiYi A& baefsetX istd 2t)ia. beep wdt&eapfihn 
atta4ijdSt(jthMli8tanB«? \ietveeediipamlielhiiies'Eind its 
voWme iuegaHSna. trapezoid is the altitude times 
ott&kialfiii&wmmfdi ttoraiparallel sides. 

Exampte52¥hi5 jJtirallrt of dqspetfbas field in the 
form of a tlSpTeztml 6m\msurio\gerr'd. and 12 rd. 
Find \kl$iT¥d$ffh¥>dmttfm iSWm. root of their 
8+12..,,. 

=10. This times the alt. is 10X 7 = 
2 70 sq. rd., the area. 
The area of irregular-shaped fields may be 
found by dividing them into triangles, rectangles, 
trapezoids, etc. and taking the sum of the areas of 
each of these divisions. 

Example: A,farmer has an me of a prism of rectangular shape is 

between a jy>ad and^ the river. Find its area by 
measuring lengths of 



ED =54 " 

ww^elfkmffm the Wnp'§fxtn¥ trting%s abc, 

WC>&,WtmWhM£<k;ltfel%trfrflMtiWAe- This gives 
msTm^WrTR^immiFlfylW-sitl-rd. in an 
$if r f>&gh]yi5e a i(i r %fg31 cu. in. in a gallon, 767 cu. in. 
=3.32 gal. =3 1/3 gal. nearly. 

2. A conical pile of sand measures 8 ft. in diameter 
al IjtAj/ase and is 3 ft. high. Find jtfee ntfn^ber jq/^. 
"yardsl ' (27 cu. ft.) in it. ing the area of an 

Ifn =(16) (31) =50.3 sq.ft. the^WSebfVlfeSWse. 
(50.3) times 1/3 of 3 =50.3 cu. pS=1.9 cu. yds. 

nearly. J \ _ . 
Similar figures are those that hate the^5rrte shape, 
areas of similar figures arfc to eaVh other as 
^squares of any corresponding dimensions; the 
volumes of similar solids are tc| each other as the 
cubes of corresponding dimensi >ns. \ T~) 

Example: A farmer has two strii gs of drain t, ley~of 
diameters 3 in. and 1+ in. What size tile shill 
use to combine them into one drain? ■*• " 

They are related to each other \ as the sauai es of 
th^lQdiameters, i.e. 32 ~ 12 = 25. This is the square 
of the diameter of the tile which is equal to the 
MkampteK, tHuuis(lies diametfrtk& field as shown in 
Mxgmrpl363iMbod»,tthe matHffiiseirieaMKebtaing! imrattkd 
M HC bom jiu red tit tifrlu imiio s c area is 34 rd. X 40 rd. 
¥11301) dqattkters are to each other as 2 to 3; 
ft) bile fi) ri« tli ampoiuitl en> kunv tm lekluUco Ihct 2ard2 h ml 
Stte tpatitleis &d0s21O rd. and 15 rd. Its area is 
therefore 

X 12 =330sq'rd' 

The total area of the field is therefore 1360 sq. rd.+ 
330 sq. rd.=1690 sq. rd.=10 A. 90 sq. rd.=10 9/16 



'Sa^fejC^doftfe by measuring the length of the 
shadow of a vertical pole and the length of the 
shadow of the tree. In figure 366, ED 




■ found by muJtiplyjng the area, of one end by, thi 
is tne.Ttree. ■AiXaSs ihaaow, CIi tue Dole, ana AB its 
lengt^ iQmg the same umfin all measurements. 

^Tne volume of a cube is equal to the cube of an 
edge, height of tree length of pole 
The voihattowfof tr^fcndricsilasjdtd (jf pflual to the 
area of the ba$eBiMe3(Ehe height. 
TM-vol6me of a pyramid or of a cone A is equal to 
the area of the fejffif, tjpffl, m 0r$ a tree if 
Us 



N 



■^SHADOW^ 

Fig. 366. Estwfiating the height of yg£bpii£h&^eguiar field 
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shadow is 66 ft. at the same tivie that a ten-foot 
vertical pole casts a shadow 8 1/2 ft. long? 



DE (height of the tree) 



—g 



78 ft. 



2.Finding height of a tree by sighting. 

A man stands at A (Fig. 367) and sights along a 
vertical pole BD to the top and to the bottom of the 
tree: at the same time having an assistant mark the 
line of sights on the pole at C and at D. The 
distances CD, CM, ME are then measured. For 
practical purposes the distance ME may be taken 
equal to AE on the ground. Then 

height of tree = CD A cAE 

3.Distance across a swamp, both sides 

accessible. (Fig. 368.) Lay off AC=CE in a 
straight line and through C take BC = CD in a 
straight line. Then measure DE. This is equal to 
the required distance AB. 




D E 

Fig. 36S. Estimating the distance across a swamp 

4. Distance across a river or a swamp may be 
estimated by use of a vertical staff AE (Fig. 
369) to which is attached, at right angles, a 
movable arm CD. The observer raises DC so 
that C falls in the line of sight EB. Now by 
simply revolving the arm DC around the staff he 
locates B'. Then AB' which =AB, is measured 
and is the distance required. 

This method just given may be carried out by a 
man standing at A with his eyes at E. He now 
raises or lowers his head till the edge of his hat 
brim at C falls in the line of sight to the object at 
B. Then, without raising or lowering the head, he 
turns about and observes the point B' where the 
line of sight strikes the ground. The distance AB', 
=AB as above, is the distance required. 

5. Distance of visibility on a level plain. If one 
climbs a tree, he can see farther on a plain than 
when on the ground. The distance one can see is 
given as follows: 

Multiply the height in feet by 3/2 and extract the 
square root. This is the distance in miles. 

Example: How far can a man see on a level plain 
from the top of a tree 5 k ft. high? If 150 ft. high, 
how far can he see? 

54 X - = 81. The square root of this is 9. Hence % 
he can see 9 miles. 
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Also 150 X - = 225. The square root of this is * 15 
miles. 



LUMBER MEASURE. A board 1 ft. square and 1 

in. thick, called a board foot, is the unit in 

measuring lumber. In practice a board 1 ft. square 

and 3/4 or 7/8 in. thick also is called a board foot. 

Dealers usually speak of board feet as feet. In 

practice, 2 ft. 6 in. is usually written 2' 6". 

Lumber is usually sold at so much "per M," that 

is, per 1,000 ft. B.M. (board measure). 

In billing 5 pieces 2" by 4" and 14' long the form 

is 5 pc. 2" X 4" X 14'. 

This would be read "5 two-by-four 14 ft." 

To find the number of board feet in a piece of 

lumber, multiply the length in feet by the width and 

the thickness in inches and divide by 12. 

Thus, 15 pc. 2" X 4" X 18' will contain 

AL* 18 * 2x4= 180 feet. 
12 

At $3.00 per hundred, or 3c per foot, this would 
cost $5.40. 

To estimate lumber in the log, Doyle's rule, 
widely used, is as A follows: Subtract 4" from the 
smallest diameter in inches; take 1/4 of this 
remainder and square it; then multiply by the 
length of the log in feet. 

Example: How many feet of lumber in a log 26 ins. 
in diameter and 18 ft. long? 

. 26"— If. " =22". One-fourth of 22 = — . 

2 

11 11 

y X | X .18=51+5 ft. nearly. 

To find the side of the largest squared piece of timber 
that can be cut from a given log. 




Fig. 369. Estimating the distance acrossji river 

"l)When the diameter of the log i 
side of the largest squared piece ob 
it is equal to 7/10 of the diameter, 
if the log is 16" in diameter, the 
largest squared piece is 16X7/10 
"2)When the circumference only is available, 
divide the circumference by 3 1/7 and 
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multiply the result by 7/10. For examp^e^^tog^^and written R1W. The townships are again 

subdivided into sections. Each section is a mile 



whose circumference is 62" yields a squared piece 
whose side is 

62 + 31-X 7-62x|xf0-13.8'. 

ESTIMATING WOOD AND COAL. Cordwood 
is 4 ft. long. A pile 8' X 4' X 4' is called a cord of 
wood. A rick of stove wood is usually 8' long and 
4' high and of any length suitable for a stove. 

To find the number of cords in a pile of 
cordwood multiply together its length and height 
in feet and divide by 32. 

A ton of coal contains 25 bu. heaped (2,688 cu. 
in.) and measures 38 8/9 cu. ft. when mined. The 
number of cu. ft. per ton for coal in the mine is 
considerably less than after it is mined. 

To find the number of bushels of coal in a bin 
or wagon bed, multiply the length by the depth by 
the width, all in inches, and divide by 2688. 

LIQUID MEASURE. The liquid gallon 
contains 23 1 cu. in. This is exactly the contents of 
a box 3" X 7" X 11" inside measurements. A cu. 
ft. contains 1728 cu. in. or 7 1/2 gallons of water. 

To find the number of gallons of water in a 
w.ell, cistern, or other container, find the cubical 
contents in inches and divide by 231. If the 
measurements are in feet, multiply the cubical 
contents by 7 1/2. 

LAND MEASURE. In the western states land 
is marked out or surveyed in divisions of the form 
of squares or rectangles. The largest squares are 
laid out 24 mi. each way by north and south 
division lines called meridians and east and west 
lines called base lines. Each such 24-mi. tract is 
then divided into 16 squares called townships. 
The rows or tiers of townships lying north and 
south along the principal meridian are called 
ranges — the first tier west being called range No. 
1 west 



A 
? 



J 

$ 
& 



£ 

<V 



% 



BASE, 
JLINEA 



& 

N 



M_ 

P 



r« 

2 

u 



square and contains 640 acres. There may be 
some deviations from exactly 640 acres in a 
section, but these are added to or subtracted from 
certain half sections. This gives rise to certain 
fraction lines and fractional sections. (See Vol. 
III., p. 227, Fig. 333.) 

Rules for measuring the area of square and 
rectangular and odd-shaped fields are given under 
"Mensuration" (p. 414). 

PAPERING AND CARPETING. To estimate 
the number of rolls of paper for the walls of a 
room, multiply the distance around the room in 
feet by the height in feet and divide by 72 for 
double rolls; and by 36 for single rolls. Deduct a 
double roll for each three openings. Count a 
fractional roll as a whole roll. 

It is necessary in carpeting a room to decide 
upon which way the strips are to run — lengthwise 
or crosswise. Allowance must be made for 
matching and for fractional strips since only 
whole strips can be bought. The width of carpets 
is from 3/4 yd. to a yard and that of matting 1 
yard. Both are sold by the yard. 

To estimate the number of yards of carpet for a 
room, determine the length of the strips, then the 
number of them. Add to the length of each strip 
the allowance for waste in matching. Find in this 
way the combined length of the strips in feet. This 
divided by 3 is the number of yards required. 

Soil Problems 

Fertilizers. Nitrogen, phosphoric acid, and 
potash are the commercial plant foods contained 
in the soil. Different crops take different amounts 
of them from the soil. They may be returned to the 
soil by means of commercial fertilizer, straw, and 
manures. 

A complete fertilizer (one containing all the 
ingredients) is quite often unnecessary, since, for 
example, a crop of clover may supply all the 
nitrogen needed for the next crop. 

Commercial fertilizers must be labeled. One 
labeled 3-8-4 for example means (in most states) 
that it contains 3% nitrogen, 8% phosphoric acid, 
4% potash. 

Drainage. A fall of 6 in. to 1 ft. for each 100 
feet is considered a good grade for farm drainage. 
A fall of 2 to 3 in. for each 100 feet is for most 
cases considered a minimum grade. 

The size of the tile to be used in a main will 
depend upon the fall, the area to be drained, and 
the water from laterals. 

To determine the number of acres that a tile 
main of given size and grade will drain, multiply 
the discharge in cubic feet per second for a given 
size of tile on a grade of 1 ft. in a 100 ft. (Table I) 
by the square root of the grade in question from 
Table II, and this product by the proper constant. 
This con- 



Fig.- 37 '. A tract 24 miles square divided into 1G townships 
each miles square according to the rectangular land survey 
system. 
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sjfint is 24 when water to the depth o^T^OWIlfal) 

Vmmi dFfth MVSoMg ^4jr m - standard is 
RSfiJBeiidepth daily insures but little waste of feed. 
Experience has showp jthatj the mo3t satisfactory 
results are obtained by providing in the silo a 
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iS^w§ re f eet J or eai 

To insure prop 
.eluding in this wa 


mmfkfi^W'cu. ft. per sec. 

oftPdfe J. ft. in J 00 ft. .. 

er settling of the silage, ex- 


the height of the si 
(feet. 

8 On an average, 
1$)0 cu. ft. In a sma 
lQ. or perhaps more 
15 Thus the diamet 
2^ the number of < 
is gauged by the ai 


fothe bacteria that cause decay, 
O'sKould seldom be less than SO 

0. 49 

1. Mm of silage occupies about 
ll.fiijo, 1 ton will occupy 60 cu. 
3.40 

#.2*f a silo is controlled largely 
•UW!%%o be fed, while the height 
lantity to be fed. 



used daily ration. Table fl 



EMtuupteL tfibafcJihould be the het 
silo for rfhera of 25 cows, if each i 
JtO lbs. daily for 180 da. ? 


,ne 'SftifMH 

. of horizontal 
the area of a 


[n inflws25 cows, 
feeding surface i 


5I#£SSt= 125 sq. f 
s required. This is 


ciAcle. To find it 
anjd extract the st 
12-1/6 ft. for the dit 

ff}ut to feed 25 
days requires 

12 25X181 


s Qlfifhieter, divide 
wq/effoot of the re 
tmytgr of the silo. 
CQW^each 1+0 lbs 

? X^^f lbs. =18,00 
=90 ton 


Q38 by . 7851+ 
ffi^ This gives 

0.50 

■0 ffity f° r 180 

HI 

s. 



and 90 tons occupy 
- 6-in. main drain 



Now 1 ton occupies 50 cu. ft., ai 

'fixympyit. jiPbj sp<hm. acres m « a 
wh miMmAm¥iig^t 6 oTihB^iih Mhe u iapHiihf 

h<^6V c M t m. da K<iided by the cross-sectional area, 
125 sqM^Watdtfcharge of the tile (Table I) 

K = the square root of the grade (Table II) 
S = the standard constant. 

1->A] = acres to be drained. 
Then A =D X^/f X5. Substituting here the given 
i tdata, 

DAlR^9 fe0ffiMf3.W©fle^p!lbfP of milk 
weighs about 8 i^m^mW&m different breeds 

mefjfy^ (#-lfl«eWa#->i^«aa% 
Wartteft *«r*efcivalent of 
1 $feffis4 gPbittgrA S, we have JtO=DX.7X h8. 

Th mfm fk ^ e n#€tey^mf MAt UmMHkttbk 

^fte butter-fat content of milk is thus the basis of 
^mrmm&MmMl it is usually reckoned that: 
PiPffEP^tad^miW.iiy fte^bw3«WlfeflM,sfli ffl ay 



fyd'tWh'? s *^elr^ e cfi@fiy3e use d to lower the per cent 
wBM^r^atdiam./will drain 25 acres in clay soils; 

^ l^xampfepA^'m^n^h^s^fD gal. of l+.5% milk and 
15 gal. of 2% nWtOpyim Buik per cent of milk 

9Mhfn c ffk2vlii£^; %^m d +f. the husn 1/4 cu - K 



QgTo find the number of bushels of corn in a crib, 

m^^'uiMfirhyof £14 m?Tk^Mm&\&frM\nam&3W/£ 
A/dlj'y>r corn on the cob. 

Eer as rawihgiformTiflWforlZv^gln^WmgMXQffi 
thej{&]»/ifflt foef, muMpbY MtE,t6hgm Suj&tpjp/fey 
r/i3i4he height of the pile in feet and divide by 3 1/4 
for corn in the husk or by 2 1/2 for corn on the cob. 

IMi(l/>fti WXM ny bushffe qf e ef r 5 „ M orn in a 
mgoS bed 10 ft. long, 3 ft. m f^ 27 ins. or 2yi ft. 

i e e e . p I0 X .01+5 +.03 B = (.035) (10+B)=.35 + .035 B 

■i+5i-frx3$x2<m Bjfy-mm^/ c,7h„ 

.10 ^Y^05 B, i.e. B =20 gallons, the amount. 
CATTLE, HOG, CALF, MEAT PROBLEMS. 
CalvBsa^pmtiirnal^liuibpimaKlfolbDwegue in many 
commurDigbt-wetghl)akalv3esieapM)g (HkBfcushels of 
corn orAtlaeageteads , eiie..e£i.uiv.aleiLt66f8;0 bushel of 
corn. Heavy calves 80-110" 



sWuftPo^elp CMt ftfhe end of 90 days, 2 X 
QO^O&^fihftn.umlgrsaljtflHs^jiiiii* toiiPTO TOsltifbV 
e&gh ifffigfel Wd$fendf$ah to inthi?St Tfii§ t] Wmagfl 
^iYOdeitef bU^efojhdtjttPtte'fehfiib &©gsteat5(§ih W 
gto«ara$Mf©0(p"e¥(MBayiiy- 

toh4n4bihota4detle xdMtJcteAlfrdraethffi^stdtSOSfo %i 
^hnreliwdeweight. Hogs lose, when butchered, 25 
lbsTba thBlprslxhOO laEthbSllhstf cmetoiBBig)nl(ilayindr 
g6alhsiscta ^mfelHttdiilDaiabd<M)rlHss,Qii™to5e-^igi^ 
rjKaaackJsworieii%iirdsaaItliieir weight, but in packing 
hoi&Bi'irfiSe feCpTi*SOfl$y A<p]ite$, ipoJatwg, turnips, 
etc. are measured by the heaped bushel. As a 
working rule,@3^)5144n§-P¥?jbl€lft^ en as a bushel. 
J%e^l^teteg e Siain| ^WP^a^mMi^p 
feiied'mftn c ¥id& bferisZ^iaihg 1 ?- Iff ». v #id¥ 
f¥ F |^ 1 ea ut Mft' W%k4! 5 mir&- ^^rfU-ySard 
dreTfeTO^n^WsMmffi ft^Wpfb'f fflWP> 
8P^^afrf fro^%ffleh a ft W&e§RWrig iW« 

f^^tifeff^tE^blolMmf^iWtfi^ 

squire- feet to be covered; add 1/3 of this to itself, 

if &ffi™flfeirdf >i(tk tfse^, e af?aPlftld i/f if°5-^. HiiW 

fnengteAHeWB&feTOn^fifhW 1 ^^^^ 
shingles 4 in. wide and laid 4 in. to the weather to 

c^^eV^MrtsSfl.ftn^^^c^fedr'o^juare" (10 ft. each 
way)in. in a half bushel is equal to 1075.2. 
ThA'teridhdo6^hiri^e^eor4aiJ&225053t^ridardnetes 
sfeapjles, taking therefore 4 bunches to a "square." 

&35dkslQ)fmail^iarg aHd^OfrfoicllielOiieslpa^igigMe) 
also cfyfefiahRffitoSlfgbisshelight by the square. 

Flooring. A board 2 1/2 in. wide will cover only 

2 Sil^iiaar^&Qck,taHgiMQaugrdbikdiisne 

3 iSIUOfe cTtersilel/oJia. Mb 4mustflberingk8Epirsg 
SvlttttteMmieroeffspaclse to be fed. The diameter of 
the silo must be of such size as to insure that the 
proper depth will be removed 
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1 dram (avoirdupois) 
1 fathom 
1 foot 



1/16 oz. 

6 feePART IV 

30.48 cm. =12 inches 



1 franc (French mo ney ) = $.193 

Rffining Facts amf 8 ^R^ii}^gs in the United 



1 grain 
1 err'd vn 
x grain 
100 grams 

~ N giPart (FMiiisbfnoV^iime 



= f 15.^^j^^i^(§voir.) =the weight of 1 c.c. of distilled 
= \ water attne temp, of melting ice. 
= 3.527 oz. (avoir.) 

IN giPart (FliJJlisbfnoV^iime II, =undelrillitrg5 title Farming Systems in the United 
Sjt^KjS^there were briefly descriB^j^ijf^c^moared the various agricultural 
seqipjjlf e or provinces into whigj^^s^fQujjJxy may logically be divided. As 
l2 citi263iS)giand(oilandpwners, however^ Me are more familiar with its division into 
3fartifi§Mlogrjpi political units caftkU- states, which, for agricultural purposes of 
^;;onjirJ$ffi e are of relatively IilJlggJ^Ktfe = f*fr m rristance, several different states, 
ltf 11 of their small size ^SJjjfflifeSe ^OjC^fiffi^erM-y offer almost identical 
7 tfarmiegueopportunities; whereas= DJ3&tiia(hflflessBi46,mi$4icri as Texas or California, 
25 nay liinclude within its boundaries ifls. rajig^ fof conditions extending from sub- 
tropical (toia^Oj^e-Jf mperate as J.<§ , g^imate, from sea level to mountainous as to 

^rfewtFelessr'our 7 statistics arfe _ 9cMks.ted.3b^=stetea}iiiCrUih tew^uiftiiantrnflde large- 
sqiiy by states, our news is distributed caccarding to states, our commerce and 
smtteans n i ll b t f r communication are oil ^E d state basis. Far, these .reasons the informa- 

rJ! ,. T mile ~ t1 . = 5,2s0ieet =p furlongs =320 raasf 1.6 Kilometers. , 

aci tioq „gl¥f8kuiSfflil)the following p^ga% 3 ^=Pgfflit^fiTO¥^ifelm^r%M In each case 
thej ,mQ|jejj er has been prepared, _of$t$r = ^Sm. careful consultation of authoritative 
27' descriptive (j a t a , and then su^rm^ted to state authorities for criticism, re- 
vision u M<f" Correction in accordance 1 ' with local or exceptional conditions. 

Die] gl^!M^ r p:en in part Sc^dpMis records and in part from the very 
2 piate^ z a^g^ibTe Department of= ^gqjg^ure reports and files, provide 
f ^for 1 paomparison and for a 4Srftative judgment as to possibilities. 



Uip^^W^aiDg the wrfcg; list q&fi^dE^^iiy 88 far aS 

ro PM»^ger*arrto9° nCemed - =$-238 



1 g 



a basis 
Figures 

for j agpyiffigg^apo W) one crop\$aM©t, of course, tell anything like a complete 

' __' , . I | ^rea l ^es 1 '- recorded for a year when war was 

bre^y%gd tafdijpft^ct conditions 7 ;^)o|rgms we$Q> z . or^mg^gfeti once again, in times 
Df ip^tac£.(El^te^efi£y)since all =tl$e,8(facts are of the same date and have been 
;olIeEted d ^Mi the same idea irr 5 m$M, rai tfcey 12 stow as nearly as possible a true 

ted. 

ate and its agricultural oppor- 
tunities,^, should supplement the 6.k^iamtioiQerssupplied here with more detailed 
facfeshtJbMihW'esh^nqriost cases $fMe of charge) from various officials and de- 
^arrrrlerits. For example, the United §ta t te e l e Department of Agriculture at 

* A knot is not a distanceAbfet a rate of 
sailing. 
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Washington can supply through its Bureau of Soils, Soil Maps and Surveys of many 
counties and smaller areas; through its Weather Bureau, the latest weather and climatic 
data; through its Bureau of Crop Estimates statistics as to crop acreage, yields and 
profits; through its Forest Service, information concerning the National Forest ranges 
and their use; and through its Division of Publications, various publications — including 
Farmers' Bulletins, Department Bulletins and circulars and reports of all kinds — many 
of which contain very valuable information and suggestions. The U. S. Reclamation 
Service, also at Washington, administers the affairs of the National Irrigation Projects 
and will supply prospective settlers with complete details regarding them, how to 
locate on them, and how best to become established. A number of. the railroad 
systems_ of the country maintain colonization and agricultural departments which, 
rightly utilized, can be of great help. In each state there are various agencies having as 
either their main or subordinate aims, the distribution of information concerning their 
farming and industrial openings. The state departments and colleges of agriculture are 
among the most useful of these; their addresses are noted in the various state 
descriptions hereafter. When visiting a new section the farm seeker should consult also 
the county agent or other authorized local agricultural adviser. Finally, it should be re- 
membered that among the best of all places to discover the real facts, are the farms of 
established, successful farmers., and especially their financial records for a series of 
years. Of course, the latter are not often available, but interested, judicious 
conversation usually is, and almost always is productive of helpful information and 
mutual advantage. 

But now, to the reader, a word of caution: If times are hard, and crops and prices 
poor; if the neighborhood seems run down, and reports from other sections glow 
brightly in contrast; if taxes increase and profits diminish; if winters grow colder and 
summers drier and the outlook fades away into a horizon of gloom — even so, do not at 
once come to the conclusion that the only solution is a new location in some far distant 
state. Distance lends enchantment, but it may not disclose the facts; and no business 
more than farming thrives so well as when its roots go deep and remain undisturbed in 
firm, strong, well-nurtured soil. Above all, do not think of buying or in any way 
contracting for farm land without visiting and carefully examining it; better still, try it 
for a year or two — and its neighborhood as well — before locating permanently. And 
when, if by moving or otherwise, you do become possessed of the kind of farm that 
suits you, stick to it, do your best by it, and give your best to it. When you are tempted 
to move, think of the advice, that Abraham Lincoln gave to the friend who consulted 
him about such a move: 

I learned that you are anxious to sell the land where you live and move to Missouri. I cannot but think 
such a notion is utterly foolish. What can you do in Missouri better than here? . Is the land any richer? 
Can you there, any more than here, raise corn and wheat and oats without work? If you intend to go to 
work, there is no better place than right where you are; if you do not intend to go to work, you cannot get 
along anywhere. Squirming and crawling from place to place can do no good. You have raised no crop this 
year, and what you really want is to sell the land, get the money, and spend it. Part with the land you have, 
and, my life upon it, you will never after own a spot big enough to bury you in. 

And after reading it remember that any other state may be substituted for the one he 
referred to, just as the advice may just as effectively be tendered to any man, anywhere, 
who fails to realize that his success depends somewhat upon his surroundings, but even 
more upon his own knowledge, skill, adaptability and industry. — Editor. 
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I6S3KW ALABAMA 



ALABAMA ("Cotton State") is both a Gulf State 
and part of the Cotton Belt, being located between 
30 and 35 degrees north latitude, and 84 and 88 
degrees west longitude. The Chattahoochee River 
forms part of the eastern boundary and the Gulf of 
Mexico, a part of the southern boundary. With the 
Tennessee River crossing the northern part, the 
Alabama with its tributaries draining much of the 
western and central parts, and numerous smaller 
streams flowing into these and into the Gulf, the 
state is well watered. Mobile Bay furnishes a good 
harbor. Area, 52,250 square miles, of which 710 are 
inland waters. 

Land surface. Four zones, or belts, cross the state 
from east to west. In the north, the Tennessee River 
Valley gives a variable surface. Next below is the 
diversified mineral belt, mountainous in the centre 
and wider and higher at the eastern than at the 
western boundary. South of this is the prairie or cot- 
ton belt, broadening from east to west. Below this 
is the timber belt, about 600 feet above sea level in 
the north, and sloping to tide level at the Gulf. The 
Alabama River and its branches drain most of the 
western and central portions. It then unites with the 
Tombigbee to form the Mobile, which flows into 
Mobile Bay. East of this are the Conecuh and 
Choctawhatchee (smaller rivers flowing across 
Florida into the Gulf), and the Chattahoochee along 
the eastern boundary. The Tennessee River drains 
the northern part. The Appalachian Mountains enter 
the state from the northeast and extend about to its 
centre; from here the surface slopes generally to the 
south and west. The highest elevation is about 
2,400 feet; the general average of the highland area 
is about 800 feet; that of the Coastal Plain 600 feet. 

S oils. In the northerly, Tennessee River region 
or grain belt, the prevailing soil is strong clay with 
alluvial types in the river bottoms; these are good 
for grain, hay and livestock. 



In the mineral belt, there are rich creek and river 
bottoms of fertile, red soils running into barren 
sands and sterile, rocky hillsides. The stronger soils 
are excellent for fruit on the uplands and for 
general crops and livestock on the lower levels. 
The cotton belt is largely made up of a dark, 
retentive loam. Through the timber belt, the soil is 
generally a light, sandy loam, usually underlaid 
with clay, naturally poor but susceptible of great 
improvement, and fine for small fruits and 
vegetables. 

Climate is even, mild, and generally healthful 
except, perhaps (as elsewhere), in the river valleys. 
Killing frosts seldom occur before the winter 
months, and rarely last more than 48 hours. The 
summers are long, consistently hot, with abundant 
sunshine and heavy rainfall, varying from 50 
inches in the northern part to more than 62 inches 
in some parts of the south. High winds are frequent 
during the winter and spring. Average annual 
temperatures range from 58 degrees in the 
northeast corner to 66 degrees at Mobile. Decatur 
and Maple Grove in the north, and Montgomery, 
have recorded 107 degrees; the lowest temperature 
on record is 1 8 degrees below zero, which occurred 
in the northeastern uplands. Occasional light 
snowstorms occur in the north. The heaviest 
rainfall is in winter and early spring. Winds from 
the Gulf temper the heat in the south. 

Products and industries. Leading farm activities 
are the raising of cotton, cereals, hay and forage, 
potatoes and other vegetables, fruits, sugar cane 
and livestock. Cotton is the main money crop, 
exceeding in acreage and value all other farm 
products. Cottonseed alone exceeds in value all 
cereals except corn, which leads them. In 1917, 
Alabama grew corn on about 1,000,000 more acres 
than ever before. Oats are grown to some extent, 
with some wheat, rice, rye and Kafir corn. Fruits 
and nursery stock are grown increasingly, 
especially in the northern part. Nearly 1,000,000 
acres of peanuts were 
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and timber products, cotton goods, foundry and 
machine-shop products, railway cars, coke, flour 
and by-products, and cottonseed oil, cake and 
fertilizers. From 1915 to 1917, about 100 mills 
were erected in the state to prepare the velvet bean 
crop that is harvested. Birmingham and 
Montgomery are the principal manufacturing 
centres. 

Transportation and markets. Principal railroads 
are the Southern; Louisville and Nashville; Central 
of Georgia; Alabama Great Southern; and Mobile 
and Ohio. The Mobile and Alabama Rivers and 
Mobile Bay furnish water communication in the 
south, and the Tennessee River in the north. The 
Chattahoochee is also navigable. Mobile is an 
important export centre. Many livestock marketing 
associations have been organized in the southern 
part of the state, by the Marketing Specialists of 
the State Extension Service. They have regular 
sales- days, and obtain prices considerably higher 
than those prevailing in unorganized communities. 

History. Discovered by De Soto in 1540 and 
first settled by the French, Fort St. Louis being 
built in 1702. Mobile was founded in 1711, and 
was for several years the seat of government of the 
colony of Louisiana. Ceded to England in 1763; 
acquired by Spain in 1779; passed into hands of 
the United States between 1783 and 1813. Was a 
part, first of Georgia, then of Mississippi. Became 
a territory in 1817 and a slaveholding state in 
1819. Seceded in 1861. Remained under military 
supervision until 1868. New constitutions adopted 
in 1875 and 1901. Capital, Montgomery 
(population, 1910, 38,136); largest city, 
Birmingham (population, 1910, 132,685); chief 
port, Mobile- (population, 1910, 51,521). 

Agricultural organization. A Commissioner of 
Agriculture at Montgomery is in charge of various 
departmental, executive and control activities, 
especially of fertilizers and feed- stuffs. The State 
Agricultural College and Experiment Station and 
headquarters of the 



20 " 49 ' 
50 " 99 ' 
100 "174' 

Over 174" 19,605; 23,191 

Value»farm property 5690,848,720; $370,138,429 

Per cent increase in 10 years 86; 1063 

Value of farmland 5415,763,852 

" " " buildings 5216,944,175 

" " " implements 534,356,217 

" " " live stock 5112,824,748 

Average value all property per farm 52,698; $1,408 

Average value land and buildings per acre.S27.77; $13.90 

Farms run by owners 107,089 (42%); 

tenants 148,269 (57.9%) 

Per cent owned farms unmortgaged 60.2; 71. 7 

Per cent farms reporting automobiles 6.2; telephones 15. 

2. Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops 5340,813,256; $112,129,230 

Value all cereals 582,657,266; $30,927,210 

Com, acres 3,334,204; 2,572,768 

(bu.) 43,699,100 ; 30,695,737 

10-year av. yield per acre, (bu.) 16 

Wheat, acres • . .34,017; 13,665 

(bu.") 222,838; 113 A 53 

10-year av. yield per acre (bu.) 10.6 

Oats, acres 85,398; 257,276 

(bu.) 1,120,384; 3,251,146 

10-year av. yield per acre, (bu.) 19.1 

Cotton, acres '.2,628,154 ; 3,730,482 

(bales) 718,163; 1,129,527 

10-year av. yield per acre (lbs.) 151 

Hay and forage, acreage 705,279; 542,557 

production, (tons) 528,039 

Sweet potatoes acreage 90,868; 66,613 

production (bu.) 8,095,404; 5,314,857 

Peanuts, acreage 334,239; 100,609 

production (bu.) 6,288,594; 1,573,796 

Sugar cane, acreage 25,302; 24,861 

production (tons) 208,342; 226,343 

Vegetables, total acreage 12,750; value 528,239,206 

Strawberries, acreage 1,359; 1,167 

production (quarts) 2,024,051; 1,848,537 

Apples, production (bu.) 577,356; 888,396 

Pears, production (bu.) 162,509; 100,041 

Peaches, production (bu.) 1,083,142; 1,416,584 

Grapes, production (pounds) 1,446,814; 1,723,490 

Plums and prunes (bu.) 54,073; 61,712 

Forest products, value 518,803,353; $6,308,151 

Nurseries, acres 1,311; number 48; receipts 5234,670 

Greenhouses, sq. ft. of glass, 485,952; receipts. .5264,625 
3.Livestock, 1920 and 1910 

Farms reporting livestock 245,574; (pure breds) 9,744 

Value all livestock on farms.. .$112,824,748; $65,594,834 

Horses, number 130,462; 135,636 

value 514,448,541 

Mules, number 296,138; 247,146 

value • 544,611,624 

Cattle, Beef, number 322,434 

all kinds, value..; 532,078,763 

Dairy, number 751,574 

Sheep, number 81,868; 142,930 

value $484,424 
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Goals, number 104,148; 79,347 

„. value 42.9- $255,468 

Swine, number 1,496,893; 1,266,756 

, value $15,335,211 

Poultry, number 6,266,756; 5,028,104 

value $5,098,288 



Bees (number ofliives) 153,766; 135,140 

Milk produced (gallons) 93,903,677 

Value all dairy products $15,299,517; $6,396,198 

Eggs produced (doz.) 23,436,979; 21,945,662 

Vahie eggs and chickens $14,779,501 ;W,938,916 

Value honey and wax $283,148; $99,977 




ARIZONA 



ARIZONA, one of the newest states and the fifth 
largest, is situated in the Southwest between 3 1 and 
37 degrees north latitude and 109 and 115 degrees 
west longitude. The Colorado River forms nearly 
the whole of the western boundary. Numerous small 
rivers furnish limited supplies of water for irri- 
gation in the southern part, but those in. the north 
are rarely available because most of them run 
through deep canons. Area, 113,- 956 square miles. 

Land surface. Southern and southwestern 
Arizona consists of broad desert plains interspersed 
with nearly parallel mountain ranges of 
considerable height. In the extreme southwest, the 
surface is but little above sea level. The northern 
part consists of tablelands. Almost the entire state is 
mountainous, more than two thirds of the total area 
having an altitude of 3,000 feet or over. The Sierra 
Nevada and Rocky Mountains meet in the north 
central part and form the rim of the Great Basin. 
Here are the highest elevations: San Francisco 
Mountain, 12,794 feet and Humphrey Peak, 12,562 
feet. 

Soils. Most of the virgin soils are lacking in 
humus. The state is said to be "the most arid, the 
most desert-like part of the United States." In the 
southern part, the soil is a sandy loam; on the 
plateaus, it is alkaline; in the river valleys it is rich 
and deep. Much of it is not valuable for cultivation 
without irrigation, but numerous irrigation projects 
in different parts of the state furnish water for 
considerable areas. With abundant water much of it 
is highly productive. Dry-farming is being 
developed in parts of the state. 

Climate. This is widely diversified. In the north, 
heavy snows are frequent. In the 



south, a temperature of 130 degrees has been 
recorded, but the dryness of the air makes high 
temperatures seem lower than they really are.' The 
nights are much cooler and generally comfortable. 
Over large parts of this area, the temperature never 
reaches freezing point. In the mountain districts 
there are great differences between day and night 
temperatures. Sunshine prevails during the larger 
part of the year. In the northern, more elevated 
regions, summer temperatures reach 100 degrees 
and more; in the desert areas and in the mountain 
plateaus, 85 to 95 degrees. In the Colorado Valley, 
110 to 125 degrees are recorded every summer. 
Mountain temperatures range lower according to 
elevation, the lowest recorded being 24 degrees 
below zero at St. Michaels in February. Rainfall is 
very light; in the lower Colorado Valley, sometimes 
not more than 3 inches occurs in a year. The 
average is 12 inches in the Little Colorado Valley, 
but there is a record of 36 inches (the highest 
recorded) in the Grand Canon region. Over most of 
the northern area, the larger part of the rainfall is in 
July, August and early September, with most of the 
remainder from November to March. Irrigation is 
needed over much of the state. 

Opportunities. There are said to be 1,000,- 000 
acres that may be irrigated when water supplies are 
fully conserved and developed, not half of which 
was irrigated in 1917. About 50 different 
commercial crops may be grown within the state, 
under irrigation, because of the great diversity of 
climatic conditions, ranging from temperate to 
subtropical. Dry- farming is in the experimental 
stage, but a considerable range of quick-maturing 
drought- 
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resistant, l ^?Rfr^fT fe<nf®f£ nums > sudan 8 rass ' 
qiHM^atrmiig^orrr^, J i^Vr^squashes, etc., have 

been developed in connection with the range 

industry. Opportunities exist for the development 

of lands with scant water supply, by methods which 

combine dry-farming, range livestock and a 

supplemental, pumped irrigation water supply. At 

5,000 to 6,000 feet elevation, where rainfall is 

more abundant but the season short, potatoes, oats, 

vegetables and fruits may be grown to advantage 

alone or combined with livestock. Information 

about irrigated lands may be obtained from the U. 

S. Reclamation Service, Washington, D. C; about 

lands in general from the State Land Commission, 

Phosnix. 

Products and industries. Leading farm activities 
include the raising of cereals, cotton, hay, 
livestock, potatoes, vegetables, fruits, sugar beets 
and sugar cane. Barley is the leading cereal in 
value, followed by wheat, corn, oats and some 
minor grains. Alfalfa is the leading hay crop. 
Alfalfa seed is an important product. Potatoes and 
other vegetables, fruits, sorghum, beans and 
nursery stock are increasing in importance. The 
larger part are grown under irrigation. In livestock, 
the greatest value is in cattle with sheep next, 
followed by horses and mules, swine and goats. 
Poultry are not so important, ostriches showing the 
greatest value. Dairying has not been extensively 
followed, but is increasing. Lumbering is not as 
yet an important industry. In the central part is 
what is known as the "Mogollon Forest," covering 
about 10,000 square miles, said to be one of the 
largest timber areas in the United States. The 
Coconino pine forest covers 6,000 square miles. 
Copper is the most important mineral, representing 
more than four fifths of the total mineral products. 
Coal, gold and silver, lead, zinc, tungsten and 
asbestos are also found. Leading manufactured 
products in order of their value are smelted and 
refined copper, railroad-shop products, lumber and 
timber products, flour and grist-mill products, 
dairy products, manufactured ice, and bakery 
products. 

Transportation and markets. Two trans- 
continental lines traverse the state from east to 
west in the southern and north central parts while 
several minor lines form connections north and 
south. Water communication is not important. The 
mining centers furnish excellent markets. 

History. Extensive ruins indicate that Arizona 
was the home of a highly civilized race before it 
was first visited by white (Spanish) explorers, 
about 1539. Jesuits established missions among 
the Indian tribes in the early part of the 
seventeenth century, and Tucson and Tubac were 
founded early in the eighteenth. There was no 
immigration till late in the nineteenth century. 
Arizona was ceded by Mexico to the United States 
in 1848. The section south of the Gila River was 
acquired 



by the Gadsden purchase of 1854. It was separated 
from New Mexico in 1863, and received a 
territorial government. The capital wa3 first at 
Prescott in 1877, but since 1889 has been at 
Phoenix. Arizona became a state in 1912. 
Population of Phoenix, 11,134; of largest city, 
Tucson, 13,193. 

Agricultural organization. College of Agriculture 
and Experiment Station, Tvxson; substations, 
Phcenix, Tempe and Yuma; Northeastern Dry Farm, 
Snowflake; Dry Farm, Prescott; Sulphur Spring 
Valley Dry Farm, Cochise. Cattle Growers' 
Association; Poultry Association; Ostrich 
Breeders' Association, all Phcenix; Wool Growers' 
Association, Flagstaff; Farm Improvement 
Association, Tucson; Commission of Agriculture 
and Horticulture, Phcenix, is especially charged 
with police work directed against insect pests and 
plant diseases within the state. Inspectors are 
located in all counties. The State Fair is held 
annually at Phcenix. 

The Experiment Station Director reports that the 
tendencies and prospects of agriculture include: 
(1) under irrigation, the more intensive 
development of various agricultural specialties, 
such as Egyptian cotton, lettuce, alfalfa, 
cantaloupes, etc.; (2) the development of high- 
grade livestock, such as dairy cows, hogs, poultry 
and beef cattle; (3) in dry-farming sections, the 
production of silage and its feeding to cattle which 
are supported for a part of the year on the open 
range; and (4) the organization of agricultural 
interests by means of ditch companies, livestock, 
fruit-growing, shippers' and other associations. 
The state's agriculture is unusually diverse in 
character, and as yet only partly developed. 



Statistics 

l.Farms and Farm Property, 1920 and 1910 

Population 334,162; 204,354 

City 1 17.527 (35.2%); 63,260 (31% ) 

Country. .216,635 (64.8%); 141,094(69.%) 

Number of farmers 9,975; 9,227 

White 9,329 (93.5%); 6,024 (65.3%) 

Non-white 646 (6.5%); 3,203 (34.7%) 

Indian (included as non-white) 537 

Land area, acres 72,838,400 

Acres in farms 5,802,126; 1,246,613 

Acres farm land improved 712,803; 350,173 

Average acres per farm. 597.7 (71 acres improved); 135.1 
Acres farm land artificially 

drained 9,651 (1.4% imp. land) 

Acres farm land needing 

drainage 41,951 (.7% all farm land) 

Farms by size: 

Up to 19 acres 1,436; 3,346 

20" 49 " 2,367; 1,477 

50 " 99 " 1,703 ; 820 

100 " 174" 2,239; 2,591 

175 "499 " 1,351; 757 

Over 500 " 879 ; 236 

Value all farm property $233,592,989; $75,123,970 

Per cent increase in 10 years 210 

Value farm land $156,562,606; $42,349,737 

" buildings 15,762,715; 4,935,573 

" " implements 8,820,667; 1,787,790 

" livestock 52,447,001: 26,050,870 

Av. value all property per farm 523,418; $8,142 

Av. value land and buildings per acre $29.70: $37.93 

Number farms run by owners 7,869 (79.%); 8,302 (89.%) 



FARMING FACTS AND 

3%) Per 



Number farms run 
cent owned farms 

unmortgaged 3,708 (47.1%); 7,038 (85.8%) 

Percent farms reporting automobiles 45.5; telephones 16.4 



2.Crop Acreages, Yields, Values, 1919 and 1909 

Value, all farm crops $42,481,230; $5,434,664 

all cereals 5,464,931; 1,570,853 

Com, acres 22,150; 15,605 

(bu.) 446,208; 298,664 

10-yr. av. yield per acre 29.9 bu. 

Wheat, acres 37,131; 20,028 

(bu.) ' 835,374; 362,875 

10-yr. av. yield per acre 27.7 bu. 

Oats, acres 11,862; 5,867 

(bu.) 377,785; 189,312 

10-yr. av. yield per acre 40.1 bu. 

Barley, acres 21,748; 32,897 

(bu.) 656,835; 1,008,442 

10-yr. av. yield per acre 36.2 bu. 

Cotton, acres 106,283; /'/ 

bales 59,359; // 

10-yr. av. yield per acre 264 lbs. 

Hay and forage, acres 197,498; 494,686 

tons 480,463 

value $10,658,211; S2,564,156 

Potatoes, white, acres 2,505; 1,151 

(bu.) 174,301; 97,141 

sweet, acres 317; 200 

(bu.) 34,474; 21,206 

Strawberries, acres 20; 58 

quarts 17,058; 95,247 

Vegetables, acres 6,062; value $1,794,699 

Apples (bu.) 120,765; 72,814 

Peaches (bu.) 138,361; 50,102 

Pears (bu.) 18,201; 13,289 

Grapes (lbs.) 669,673; 837,842 

Plums and prunes (bu.) 23,786; 8,420 

Forest products, value $67,754; $45,312 

Nurseries, acres 60 in 14 establishments 

receipts $23,481 

Greenhouses, sq. ft. under glass, 6,516 

receipts $4,343 



3.Livestock, 1920 and 1910 
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No. farms reporting livestock.. .9,355 (pure breds 1,059) Value 
all livestock on farms... .$52,447,001; g24,376,530 

Horses, number 136,167; 99,578 

value $5,744,671; $4,209,726 

Mules, number 1 1,982; 3,963 

value $1,415,397; $399,449 

Cattle, all, number 821,918; 824,929 

value $35,500,759; $14,624,708 

Beef, number 768,197 

Dairy, number 53,721; 28,862 

Sheep, number 881,914; 1,226,733 

value $7,123,719; $4,400,514 

Goats, number 161,124; 246,617 

value $861,793; $555,327 

Swine, number 49,599; 17,208 

value $885,590; $113,714 

Poultry, number 517,312; 268,762 

value $640,595; $1,545,966 

Bees, no. of hives 28,174; 23,770 

Livestock products, value $6,294,886; $2,769,881 

All dairy products, value $2,745,329; $909,411 

Milk produced (gallons)., 14,370,833 ; 6,881,608 

Eggs produced (doz.) 2,524,832; 1,731,872 

Vahie eggs and chickens $2,102,831; $1,051,348 

" wool and mohair $1 1,632,517; $1,046,881 

" honey and wax $217,976; $57,203 

4.Irrigation, 1920 and 1910 

Acres in farms 5,802,126; 1,246,613 

Acres irrigated 467,565; 320,051 

Per cent increase 46.1 

Acres included in enterprises 813,153; 944,090 

Acres irrigable by enterprises 627,303; 387,655 

Acres irrigated reported open for settlement 24,341 

Capital invested in irrigation.. .$33,498,094; $17,677,966 

" per acre (av.) $53.40; $45.60 

Estimated final cost $34,615,064; $24,828,868 

Average cost per acre $42.57; $26.30 

' " operation and maintenance 

per acre $3.27; $0.93 

Acreage crops grown under irrigation (1909) 333,616 

Value crops grown under irrigation (1909).. . .$34,190,780 
Value crops grown under irrigation per acre $102.49 



ARKANSAS 



ARKANSAS ("Bear State"), one of the Cotton 
Belt States, is situated between 33 and 37 degrees 
north latitude and 89 and 95 degrees west longitude. 
The eastern boundary is the Mississippi River, into 
which runs the Arkansas which divides _ the State 
in a northwest and southeast direction. Area, 53,335 
square miles, 810 of which are water. 



Land surface. The eastern border and 
southeastern corner are low and subject to overflow 
by the Mississippi. From here the land rises 
gradually, giving a rolling surface across the center 
of the State from northeast to southwest, and a hilly 
and mountainous section in the northwest where the 
Ozark Mountains begin. The White River drains 
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the northeastern section, and the Ouachita, Saline, 
and Bartholomew Rivers the southern part. The 
highest point is Magazine Mountain in the 
northwestern part, 2,833 feet. About 40,000 square 
miles are forested, much of this being in the 
uplands. 

Soils. The soils of the uplands are usually light, 
including the silt loams, with some heavier clays. 
The lowlands show heavier and richer soils, 
especially along the river valleys. 

Climate. This is generally mild and healthful. 
Temperatures range from 20 degrees below zero, 
the lowest recorded, to 112 degrees above, but 
over much of the state zero weather is rare. 
Average temperature for spring is 61; for summer, 
79; for autumn, 62; for winter, 41.5. The frost-free 
season varies from 192 to 237 days. The average 
annual rainfall is about 48 inches. There is no lack 
of moisture, but snow is not common, except in 
the mountains. Destructive storms, except 
occasional hail storms and summer thunder 
showers, are rare. 

Opportunities. About one tenth of one per cent 
of the farms (all in the southern part) are irrigated, 
chiefly for rice. There are large areas of swamp 
land, much of which can be made into the- best of 
agricultural land by drainage. 

Products and industries. Leading farm activities 
are the growing of corn, rice, cotton, hay and 
forage, potatoes and fruits; livestock, poultry and 
dairy cattle; small fruits and orchard products. Of 
orchard fruits, apples furnish more than half the 
value, peaches and nectarines most of the 
remainder. The small fruits are mostly 
strawberries. The production of livestock and 
dairying have increased rapidly. In order of value, 
mules lead with horses next, cattle, swine, poultry 
and sheep following. Lumbering is carried on 



came a State in i836: readmitted into the Union in 1868. 
Capital, Little R,ock; population, 1910, 45,491; also the 
largest city. 

Agricultural organization. College of Agriculture and 
Experiment Station, Fayetteville; State Agricultural Schools, 
Russellville, Jonesboro, Magnolia, Monlicello; Cooperative 
Demonstration Work, Little Rock; Horticultural Society, 
Farmers' Union, State Fair Association. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 1,752,201; 1,574,449 

City 290,497 (16.6%); 202,681 (123%) 

Country 1,461,707 (83.4%); 1J71.768 (87.1%) 

Number of farmers 232,604; 214,678 

White 160,322 (68.9%); 151,085 (70.2%) 

Non-white 72,282 (31.1%); 63,593 (29.6%) 

Land area, acres 

Acres in farms 17,456,750; 17,416,075 

improved 9,210,556 (52.8%); 8,076,254 (46.4%) 

Average acres per farm 145 (75.4 acres improved) 

Farm land artificially 

drained, acres 415,293 (42.% improved land) 

Farm land needing 

drainage, acres 1,610,656 (8.2% all farm land) 

Farms Dy size; 

Up to 19 acres 35,943; 36,259 

20 " - 49 " 92,433; 74.983 

50 " 99 " 50,619; 45,373 

100 " 174 " 35,275; 39,353 

175 " 499 " 15,732; 17,149 

Over 500 " 1,597; 1,561 

Value all farm property $924,395,483; $400,089,303 

Per cent increase in 10 years 131 

Value of farm land §607,773,440 

" "buildings $145,337,225 

" " " implements • $43,432,237 

" " " livestock $127,852,580 

Average value all property per farm 53,974; $1,864 

Average value land and buildings per acre $43.14; $17.75 
Number farms run 

by owners 112,647 (48.5%); 106,649 (49.8%) 

Number farms run 

by tenants 119.221 (51.3%); 107,266 (50.0%)__ 

■A 
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, is navig 
cities are Little 

pvjv, i un mm m; i rrro uiuu, iiui'SpringS. 

History. First settled in 1686. Bought from 
France; part of Louisiana territory until 1812, and 
of Missouri territory till 1819; be 



Potatoes, white acreage 24,128; 29j71-9 

production (bu.) .1,765,277; 2,096,793 

Peanuts, acreage 21,962; 10,192 

production (bu.) 308,676; 168,608 

Sorghum, acreage 41,424; 27,532 

production (tons) 120,416; 83,041 

Rice, acreage ; 143,211; 27,419 

production (bu.) T57797,126; 1,282.830 

Vegetables, total acreage 18,985; value $23,635,595 

Strawberries, acreage 8,324; 7,361 

production'(quarts) 1 1 ,463 ,97 1 ; 8.259,240 

Apples, production (bu.) 7,163,619; 2,296,043 



FARMING FACTS AND 

Pcnchcs, production (bu.).^?.^?.^T.V^^S;^,^,«7 

Pears, production (bu.) 123,605; 37,547 

Grapes, production (pounds) 2,444,598; 2,533,727 

Plun's and prunes, production (bu.). .. .161,906; 194,649 

Forest products, value $13,805,907; $6,914,262 

Nurseries, acreage 757 in 59 establishments; 

receipts $185,860 

Greenhouses, sq. ft. under glass, 352,904; 

receipts $197,829 

3.Livestock, 1920 and 1910 
No. farms reporting livestock 214,163 (pure breds, 15,475) 
Value all livestock on farms... .$127,852,580; $74,058,292 
Horses, number 251,926; 254,716 

value $24,151,061; $23,152,209 

Mules, number 322,677; 222,200 

value 547,751,655; $27,128,027 
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Cattle all, number 1,072,966; 1,028,071 

value $35,023,854; $15,460,666 

Beef, number 345,806 

Dairy, number 727,160; 425,793 

Sheep, number 100,159; 144,189 

value $827,294; $327,984 

Swine, number 1,378,091; 1,518,947 

value $12,809,913; $5,170,924 

Poultry, number 7,395,654; 5,788,570 

value $6,143,635; $2,063,432 

Bees, number of hives 112,475; 92,731 

Milk produced, gallons 87,623,651; 83,081,875 

Value all dairy products $13,445,124; $6,587128 

Eggs produced, doz 28,168,285; 26,486,526 

Value eggs and chickens $16,245,102; $7,327,834 

Value wool and mohair produced $191,607; $87,561 

Value honey and wax produced $202,1 17; $112,968 



CALIFORNIA 



CALIFORNIA ("Golden State"), the largest of 
the Pacific Coast group, and second largest state in 
the Union, is situated between 32 and 42 degrees 
north latitude, and 116 and 125 degrees west 
longitude. The Colorado River is on the southeast, 
and on the west the Pacific Ocean. Area 158,360 
square miles, of which 2,188 are water. 

Land surface. The state is largely mountainous, 
two great ranges, the Sierra Nevada in the eastern 
part, and the Coast Range in the western, extending 
through the State from northwest to southeast. 
Between these lie the two Great Valleys which are 
like a long, narrow dish, some 500 miles from north 
to south and 50 miles across, with a break about 
halfway down the western rim where the drainage 
system of the valleys runs into San Francisco Bay. 
This system consists of the Sacramento River from 
the north through the Sacramento Valley and the 
San Joaquin from the south through the San Joaquin 
Valley. The Sierra Nevada range averages about 80 
miles in width, and includes Mt. Whitney (more 
than 14,500 ft.), the highest peak in the United 
States outside of Alaska. Several other peaks exceed 
14,000 feet, and those above 10,000 feet are 
numerous. In the southeast beyond the mountain 
ranges, is a sunken arid region containing Death 
Valley and the Mohave and Colorado deserts, much 
of which 



is below sea level. Besides the Great Valleys, there 
are many smaller valleys, plateaus and tablelands 
giving great variety to the state as to surface, 
scenery, climate, soils, crop adaptation and 
agriculture. Yosemite Valley is world-famed for its 
scenic beauty. 

Soils. These are characterized by their great 
depth. In the interior valleys, they are largely rich, 
sandy loams; gravelly and lighter sandy loams are 
found in the more arid regions. Clay loam soils and 
adobes occur extensively in the central part of the 
Sacramento Valley and to a great extent around San 
Francisco Bay. Typical alluvial lands are found in 
the lower river bottoms. In a considerable area 
along the foothills of the eastern border of the 
Sacramento and San Joaquin Valleys, the soil is for 
the most part a reddish clay loam underlaid with 
hardpan 2 to 4 feet from the surface. Sandy soils in 
California that can be irrigated produce some re- 
markable crops and are well adapted to general 
farming. 

Climate. The climate shows great diversity, but 
in general might be classified as temperate or mild. 
Snow is found on the highest mountain peaks at all 
times, and some of the northern mountainous areas 
have severe winters. In the great interior valleys, 
the winter, spring and fall are mild and temperate. 
The summers might be considered warm, but the 
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heat is of a dry nature, and is not so severe as 
would be indicated by the thermometers. The 
central and south coast section has a uniform and 
delightful climate the year 'round, with rarely, if 
ever, freezing temperatures. In the Colorado 
Desert, highest recorded temperature is 126 
degrees in the shade, the highest for the United 
States also. The average annual temperatures are at 
Los Angeles and San Diego 60 degrees, San 
Francisco 55 degrees, Bakersfield 65 degrees, 
Shasta 52 degrees, Sacramento 59 degrees, and 
Crescent City 51 degrees. The rainfall, climatic 
and soil conditions are so diversified that general 
statements have little if any value. In the Great 
Interior Valley, Palo Verde and Imperial Valleys 
-thqj-pjnfall is "great est i n the northern part o f the 




is a very important industry. California is 
celebrated for its forests and the size of its trees, 
the largest in the world. Fisheries are valuable, 
salmon leading. Mining was formerly the principal 
industry with gold, silver, quicksilver, copper, 
petroleum, salt and borax the leading minerals. 
Main manufactures are sugar refining; meat 
packing; lumber and timber products; flouring; 
canning and evaporation of fruits and vegetables; 
and machine- shop products. Leading 
manufacturing centers are San Francisco, Los 
Angeles, Oakland, Sacramento, San Jos6, Stockton, 
and Fresno. 

Transportation and markets. California is well 
covered by railroads. Foreign commerce is 
extensive to Alaska, Hawaii, Asiatic countries, 



ere iraTittfeTrost ^occasionally during the winter. 
In the south- coast area, the rainfall averages about 
16 inches. Irrigation is not extensively practised in 
this locality except in the orchards. The climate is 
temperate the year around. Rarely, if ever, are 
freezing temperatures felt. 

Opportunities. The diversity of soil, water and 
climatic conditions offers facilities for the 
successful cultivation of almost every field, 
garden, or orchard crop known to temperate or 
sub-tropical regions. Additional irrigation water is 
constantly being developed in the great interior 
valleys and, to a limited extent, in some of the 
desert areas, thus bringing additional lands under 
intensive cultivation which always affords an 
opportunity for new settlers. The Agricultural 
Experiment Station, at Berkeley, will advise 
settlers regarding farming opportunities, and assist 
them in selecting land adapted to the particular 
kind of faming that they desire to follow. 

Products and industries. Agricultural products 
far exceed the products of the mines. All the 
cereals are raised, but fruit growing is the leading 
farm industry, and livestock is raised extensively. 
Dairy and poultry products should receive special 
mention. Sugar beets are an important product. 
Lumbering 
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it. Explored along 
voyagers) d iring the sixt 
occupied b y Spanish 
Francisop i 1,1'7-to^os 
sassed i r d ;r JViexictf* 
Siyereig i s » 
w i h 
a t< 

d s z< ve^ed. in.«-4 
in. i d )p ( ted- a'' constitution . .. . . . 

i ix was adtlritted as a State folio \Vfrj % 
It iral organization. The Californi i 
L i s°t ' h ' L , " l l ' digL4t mupLial iug agiimm i 
organization in Ami '" ~~ 
organizations are tMj 
Fresno; Peach Growers' Association, Fresno; the 
Prune and Apricot Growers' Association, San Jose; 
Bean Growers' Association, Oxnard; Poultry Pro- 
ducers' Association, Los Angeles and Petaluma, 
Associated Milk Producers, San Francisco; 
Sacramento Valley Dairymen's Association, 
Sacramento. State Board of Agriculture holds and 
conducts the State Fair at Sacramento, and gathers 
agricultural statistics; Fish and Game Commission, 
Sacramento, State Dairy Bureau, San Francisco; 
State Veterinarian, Sacramento; State Commission 
of Horticulture, Sacramento. The Agricultural 
Experiment Station is a part of the University of 
California, at Berkeley, and has farm bureau 
organizations in most of the agricultural counties 
of the state. The Grange and Farmers' Union also 
have organizations in this state. 

Statistics 

X. Farms and Farm Property, 1920 and 1910 

Population 3,426,861; 2,377,549 

City. 2,331,729 (68%); 1,469,739 (61 M%) 

Country! ,095. 132 (32.0%); 907, 810 (38.2%) 

Number of farmers 117,670; 88,197 

White 111,184 (94.5%); 147,123 (96.5%) 

Non-white 6,486 (5.5%); 3,078 (3.5.%) 

Chinese and Japanese 5,618 



FARMING FACTS AND 
OPPORTUNITIES 

Land area, acres 99,617,280 

Acres in farms 29,305,607; 27,931,444 

Acres farm land improved 1 1,878,339; 11,389,894 

Average acres per 
249.5 (100.9 imp.); 316.7(40.8 imp.) 



farm. 
Farm land artifi- 
cially drained. 
Farm land need- 
„ ing drainage. 



813,960 acres (6.9% imp. farm land) 



286,320 acres (1.0% all farm land) 

Farms by size, number: 

Up to 19 acres 34,067; 22,525 

20 " 49 " 31,723; 20,614 

50" 99 " 15,034; 10,680 

100 " 174" 13,217; 12,015 

175 " 499 " ; 13,671; 12,551 

Over 500 " 9,958; 9,812 

Value all farm property.. .$3,431,021,861; $1,614,694,584 

Per cent, increase in ten years 112; 102.7 

Value farm land $2,783,054,977; $1,317,195,448 

" buildings... $290,756,132; $133,406,040 " 
implements. . . $136,069,290; $36,493,158 

"livestock $221,141,462; $127,599,938 

Av. value all property per farm $29,158; $18,308 

" land and buildings per acre. .. .$104.67; $51.93 
Number farms run by owners 87,580 (74%); 66,632 (75%) 
Number farms run by 

tenants 25,141 (21.4%); 18,148(20.6%) 

Per cent owned farms unmortgaged 41.2; 59.1 

Per cent farms reporting automobiles 53.1; telephones 3 1 .7 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $589,757,377; $146,526,151 

" cereals $108,570,469; $28,039,826 

Corn, acres 1 1 6,740 ; 51,935 

production (bu.) 3,448,459; 1,273,901 

10-yr. av. yield per acre 35. bu. 

Wheat, acres 1,086,428:4742/7 

production (bu.) 16,866,882; 6,203,206 

10-yr. av. yield per acre 16.3 bu. 

Oats, acres 146,889; 192,158 

production (bu.) 2,966,776; 4,143,688 

10-yr. av. yield per acre 33.3 bu. 

Rye, acres 18,396; 7,027 

production (bu.) 185,820; 70.683 

Cotton, acres 87,308; 329 

production (bales). . .. 46,418; 

183 

10-yr. av. yield per acre 364 lbs. 

Hay and forage, acres , 

2,202,853 

production (tons) ' 4,494,940 

value $96,121,846; $42,206,252 

Potatoes, white, acres 63,305; 

67,688 

production (bu.) 8,217,937; 9,824,005 

10-yr. av. yield per acre 135 bu. 

sweet, acres 7,632; 5,111 

production (bu.) 867,300; 572,814 

10-yr. av. yield per acre 153 bu. 

Peanuts, acres 516; 

99 

production (bu.) 16,946; 

2,991 

Sugar beets, acres 88,257; 

78 671 
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Rice, acres 130,367 

production (bu.) 6,926,313; 

Small fruits, acres 7,936; 

9,687 

production (quarts) 15,458,726; 26,824,120 

Strawberries, acres 4,974 ; 

4,585 

production (quarts). .. 10,808,048; 15,694,326 
Oranges, production (boxes) 15,075,000; value$4 1,456,000 
Vegetables, acres 146,242; value $47,377,921; $12,121,958 
Apples, production (bu.). . . . 7,842,017 ; 4,935,073 

Pears, production (bu.) 3,952,923; 1,928,097 

Peaches, production (bu.). . .. 15,969,073 ; 9,267,118 

Plums and prunes (bu.) 13,200,805; 9,317,979 

Grapes, production (lbs.). . .2,055,644,612; 1,673,686,525 

Forest products, value $4,248,661; $2,949,732 

Nurseries: acres 4,080 in 540 establishments; 

receipts $2,929,458 

Greenhouses: sq. ft. under glass 5,063,298; 

receipts $2,177,371 



3.Livestock, 1920 and 1910 



Number farms reporting livestock 99,661; pure 

breds 9,506 

Value all livestock on farms. .$221,141,462; $127,599,938 

Horses, number 402,407; 468,886 

value $35,416,507; $47,099,196 

Mules, number 63,419; 69,761 

value $7,221,930; $9,016,444 

All cattle, number 2,008,037; 2,007,025 

value $120,681,446; $52,785,068 

Beef cattle, number 1,229,086 

Dairy cattle, number 778,951; 467,332 

Sheep, number 2,400,151; 2,417,477 

value : $25 ,9^06,445 ; $8,348,997 

Goats, number 115,759; 138,413 

value $1,130,035; $320,829 

Swine, number. r.. . 909,272; 766,551 

value $13,850,907; $5,108,803 

Poultry, number 10,811,183; 6,087,267 

value $15,293,570; $3,844,526 

Bees, number of hives 180,719; 201,023 

Livestock products,- value. . ..$103,932,013; $38,277,320 

Value all dairy products. .. $55,642,649; $20,543,977 

" eggs and chickens. ... $40,341,744; $14,683,209 

" wool and mohair... . $6,805,62 1 ; $2,484, 767 

" honey and wax $1,141,999; $665,367 

Milk produced (gallons). . . 276,424,216; 154,901,956 

Butter made (lbs.) 5,757,759; 15,301,871 

Eggs produced (dozens)... . 64,123,885; 40,735,238 

4.Irrigation, 1920 and 1910 

Acres in irrigation projects 7,805,207; 5,490,360 

" of projects irrigable 5,894,466; 3,619,378 

irrigated .4,219,040; 2,664,104 

" " irrigated land open to settlement 533,981 

Capital invested in projects. . .$194,886,388; $72,580,030 

Investment per acre $33.06; $20.05 

Estimated final cost $225,799,123; $84,392,344 

Ay. cost per acre $28.93- $15.37 

Av. cost maintenance and operation, per acre, $4.40;Si .54 

Acreage crops on irrigated land (1919) 2,329,052 

Value crops on irrigated land (1919) $3 19,208,503 

Av. value crop on irrigated land, per acre $137.06 
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Fig. 371. Climatic conditions set the limits o; the cotton belt. 
Increased production in the future depends on soil fertility, 
improved methods, and heavier yielding Strains. 
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COLORADO 



COLORADO ("Centennial State"), one of the 
Rocky Mountain States, is situated between 37 and 
41 degrees north latitude, and 102 and 109 degrees 
west longitude. Area 103,925 square miles, 280 of 
which are water. 

Land surface is divided into three natural 
sections. The great Rocky Mountain Front Range 
extends north and south across the state about in 
the center, and the western part is made up of 
mountain ranges and includes "parks." East of the 
mountains, the foothills occupy a narrow belt 
across the state, while the plains occupy the 
eastern third of the state, with an average 
elevation of about 

4.500feet, the lowest on the east being about 
"30feet. More than 200 mountain peaks reach an 
elevation of nearly 13,000 feet, and more than 25 
more than 14,000 feet. The "parks" are high 
inclosed valleys or plateaus between the mountain 
ranges of the western half, important among which 
are: North, South, Middle and San Luis Parks. 
They occupy from 2,000 to 8,000 square miles 
each, and the first 3 have an elevation of 
"80feet. The Colorado River system, through the 
Grand River, drains the western third, the Platte 
and Arkansas of the Mississippi system, the 
eastern part. The Rio Grande originating in 
Southern Colorado is noted for its gorges and 
canons. 

Soils. Only about one third of the state is 
agricultural land. The soils are largely alluvial and 
respond readily to irrigation, which is necessary on 
the larger part. 

Climate is notably healthful. Chief features are 
low humidity; abundant sunshine; light rainfall in 
the plains regions, 14 to 18 inches, the heaviest 
except on high mountains, mostly early in fhe- 
growing seasons; moderately high winds; higher 
rainfall and snowfall in the high mountain regions, 
and extreme variations in temperature according to 
elevation. Number of rainy days, lowest 41 at 
Rockyford; highest, 121 at Climax. Average annual 
snowfall, highest, 367.4 inches at 



Climax; lowest, 11.2 at Delta. Average annual 
rainfall in agricultural section about 18 inches; 
highest 54.2 inches, Climax; lowest, 16.89, 
average at Canon City about 12 inches. Latest 
spring killing frost, June 26, near Long's Peak; 
earliest killing fall frost, September 2, near Long's 
Peak; latest, October 18, Grand Junction. Highest 
temperature recorded at Lamar and Delta, 109 
degrees in July and August, lowest, 47 degrees 
below zero at Lay, in February and December. The 
range is great because of the wide difference in 
elevation. The higher, the colder and the greater 
the rain and snowfall. Sudden and severe changes 
of temperature are rare. 

Opportunities. The arid soil requires irrigation. 
About 55 per cent of all farms are irrigated, a 
larger area than in any other state. Smaller farms 
are the rule in irrigated areas, hence Colorado 
should furnish opportunities for the small farmer. 
Merchants and bankers in the cities have combined 
to aid farmers who lack capital to purchase 
sufficient seed and equipment in order to increase 
the production of foodstuffs. Cooperation between 
farmers and business men is a great help toward 
larger production. There are usually lands for sale 
on the irrigation projects, and information about 
them may be secured from the Reclamation Ser- 
vice, Department of the Interior, Washington, D. C. 

Products and industries. Colorado is largely a 
state of special crops and special industries, 
developed in particular, specially- adapted 
localities. Potatoes are the staple in the Greeley 
and other districts, cantaloupes about Rockyford, 
fruit growing on the western slopes, and alfalfa, 
livestock and grain in a number of different parts. 
Sugar beets are an important crop,, and new 
factories are being built. Seed growing is an 
important industry, the climate being specially 
favorable to the development and maturity of 
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being erected. 
History. Visited by American explorers as early as 
1806. Belonged to Mexico till the war of 1846. 
Successful gold prospecting led to considerable 
immigration in 1858. Territory organized in 1861; 
admitted as state in 1876. Capital and largest city, 
Denver, population (1910) 213,381. Leading cities, 
Pueblo, 44,395; Colorado Springs, 20,078. 
Agricultural organization. State Agricultural 
College and Experiment Station; Extension Service 
and Cooperative Demonstration Work, all Fort 
Collins. Potato Growers' Association, Montrose. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 939,629; 799,024 

City. .. .453,259 (48.2%); 404,840(50.7%) 
Country 486,370 (51.8%); 394,184 (49.3%) 

Number of farmers 59,934; 46,170 

White 59,381 (99.1%); 45,596(98.8%) 

Non-white 553 (.9%); 574 (1.2%) 

Land area, acres 

6634U20 

Acres in farms 24,462,014; 13,532,113 

Acres farm land improved .7,744,757; 4,302,101 

Average acres per 

farm 408 (129 improved); 293(93 impr.) 

Farm land artificially drained. . 127,037 (1.6% impr. farm land) 
Farm land needing 

drainage 270,997 (1.1% all farm land) 

Farms by size, number; 

Unto 19 acres 4,932; 5,070 

20 " 49 " 4,449; 3,882 

50 " 99 " 5.913: 4,384 

100 ** 174 " 12,139; 16,355 

175 " 499 " 21,611; 12,476 

Over 500 " 10,890; 4,003 

Value all farm property.. . .$1,076,794,749; $491,471,806 

Per cent increase in 10 years $119; 203.2 

Value farm land $763,722,716; $362,822,205 

" "buildings 102,290,944 ; 45,696,656 

" " implements 49,804,509; 12,791,601 

" "livestock 160,976,580 ; 70,161,344 

Av. value all property per farm $17,966; $10,654 

" " land and buildings per acre. . .. $36.40; $30.19 Number 
farms run by 

owners 45,291 (75.6%); 36,993 (81.2%) 

Number farms run by 

tenants 13,763 (23.%); 8J90 (18.2%) 

Per cent owned farms unmortgaged 46.3; 

725 

Per cent farms reporting automobiles 47.3; telephones 36.7 
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production (bu.) 16,946; 2,991 

Sugar Beets, acres 165,840; 108,005 

production (tons). .. . 1,658,167; 1,230,718 
Small fruits, acres 1,798; 2,829 

production (quarts) ... 2,213,619; 4,294,988 
Strawberries, acres 653; 1,326 

production (quarts). . 944,276; 1,674,923 Vegetables, 
acres 18,438; value $24,804,225; $6,058,939 Apples, 

production (bu.) 3,417,682 ; 3,529,094 

Pears, production (bu.) 269,465; 132,536 

Peaches, production (bu.) 721,480; 692,258 

Plums and prunes (bu.) 44,944; 81,539 

Grapes, production (lbs.) 526,509; 1,037,614 

Forest products, value $563,476; $305,719 

Nurseries, acres 159 in 33 establishments; receipts $83,062 
Greenhouses: sq. ft. under glass 1,982,534; 

receipts 

$^062^264 

3.Livestock, 1920 and 1910 
Number farms reporting livestock 59,938; pure breds 8,781 
Value all livestock on farms.. .$160,976,580; $70,161,344 

Horses, number 420,704; 294,035 

value $31,816,018; $27,382,926 

Mules, number 31,125; 14,739 

value $3,384,824; $1,798,535 

All cattle, number 1,756,616; 1,127,737 

value $94,929,748; $31,017,303 

Beef cattle, number 1,434,423 

Dairy cattle, number 322,193; 144,734 

Sheep, number 1,813,255; 1,426,214 

value $19,355,618; $6,856,187 

Goats, number 28,688; 31,611 

value $164,924; $801,644 

Swine, number 449,866; 179,294 

value $7,802,084; $1,568,158 

Poultry, number 2,994,347; 1,721,445 

value $2,924,006; $1,012,251 

Bees, number of hives 63,253; 71,404 

Livestock products, value $26,921,292; $9,705,676 

Value all dairy products. .. . $12,674,036; $4,174,270 " eggs 
and chickens. ... $8,773,648; $3,837,045 

" wool and mohair $4,888,684; $1,460,027 

" honey and wax $584,924; $234,334 

Milk produced (gallons) .... 79,492,631; 33,651,723 

Butter made (lbs.) 5,775,602; 5,856,132 

Eggs produced (dozens) 14,172,375; 10,577,829 

4.Irrigation, 1920 and 1910 

Acres in irrigation projects 5,220,588; 5,917,457 

" of projects irrigable 3,855,348; 3,990,160 

" " " irrigated 3,348,385; 2,792,032 

" " irrigated land open to settlement 274,282 

Capital invested in projects. .. .$88,302,442; $56,636,443 

Investment per acre $22.90; $14.19 

Estimated final cost $5,198,423; $76,443,239 

Av. cost per acre $18.24; $12.92 

" " maintenance and operation, per acre .$.87; $. 75 

Acreage crops on irrigated land (1919) $1,946,676 

Value crops on irrigated land (1919) $100,215,136 

Av. value crops on irrigated land per acre $51.48 
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CONNECTICUT ("Nutmeg State"), one inches, pretty 
colonies, and the southern- year. Fogs sometimes prevail 
most New England State, is situated between 
40and 43 degrees north latitude, and 71 and 
74_ degrees west longitude. Area, 4,965 square 
miles, of which 145 are water surface. 
Land surface. Several ranges of hills trav- 
erse the state from north to south, with 
river valleys between. The highest elevations 
are in the northern part, Bear Mountain 
(2,355 feet) and Gridley Mountain (2,200 
feet). These elevations are southern exten- 
sions of the Green Mountains, the Mount 
Tom Range and the Blue Hills. Three large 
rivers cross the state from north to south, 
the Housatonic, the Connecticut and the 
Thames and its branches. The Connecticut 
River, the largest in New England, drains an 
area of more than 11,000 square miles and its 
valley is the chief agricultural district of the 
state. Long Island Sound forms the southern 
boundary; the general slope is from its shore 
northward, and from the rivers to the divid- 
ing elevations. 

Soils. Those of the valleys, especially of 
the Connecticut, are very fertile, largely 
alluvial silt, or sandy loam. The lighter soils 
are along the Sound shore. On the higher ele- 
vations, the soil is heavier, more or less mixed 
with clay, and very rocky. The soils vary so 
much over small areas that it is hard to clas- 
sify them more definitely. 
Climate is temperate, though the weather is 
likely to be very changeable. Average an- 
nual temperature is about 50 degrees; aver- 
age for winter 27 degrees, for summer, 72 de- 
grees. Highest recorded temperature, 103 de- 
grees at Middletown in July; lowest, 25 de- 
grees below zero at North Grosvenor Dale in 
January. Earliest killing frost occurred Sep- 
tember 19, at Hartford and Middletown; lat- 
est killing frost occurred May 17 at New 
Haven. Average annual snowfall ranges from 
40.3 inches at New Haven to 75.8 at Cream 
Hill. Average annual rainfall is about 50 



well distributed throughout the of the 1 3 original 
along the shore, 

Opportunities. "Abandoned" or, more ac- 
curately, "run-down" farms are less numerous 
than formerly. The more elevated and rocky 
parts of the country are specially well fitted 
for the dairy industry, whose products are in 
great demand in city markets, both in and 
outside the state. The lower foothills are ad- 
mirably adapted for the growing of tree and 
small fruits and grapes. The river valleys are 
excellent for market gardening and special 
crops requiring rich soils. Poultry raising 
finds good conditions in the mild climate and 
light soils. Information about available agri- 
cultural lands may be obtained from the Agri- 
cultural Experiment Station at Storrs. 
Products and industries. Leading farm ac- 
tivities are dairying and livestock raising, 
fruit and tobacco growing, truck farming and 
some other special lines. Dairying is the 
most important farm industry, milk for city 
trade being in great demand. Sheep are re- 
ceiving more attention, as are swine. Horses 
are a valuable product. Poultry is important, 
Corn and potatoes lead as farm crops. To- 
bacco is a leading money crop in certain spe A 
daily adapted soils of the Connecticut Valley; 
the product of this section equals that of any 
other part of the world. Onion growing is 
carried on extensively in the river valleys, as 
well as the production of most other vege- 
tables. Seed-growing is important. Tree and 

small fruits of most kinds are largely grown, 
apples, and peaches leading the former, straw- 
berries the latter. Great advances have been 
made in recent years. Fisheries along the 
Sound are a source of much profit, Connecti- . 
cut leading the states in value of oysters. 
Mining is unimportant, though iron, granite, 
lime and feldspar are found. Connecticut is 
a leading manufacturing state, producing 
mainly brass and bronze; foundry and ma- 
chine-shop products; cotton goods; silks; fire- 
arms and ammunition; woolen, worsted and 
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felt goods, and wool hats; silver and plated wares; 
corsets; automobiles; cutlery and tools. Chief 
manufacturing centers are New Haven, Bridgeport, 
Hartford, Waterbury, Meriden, Stamford, New 
London, Torrington, Manchester and Danbury. 

Transportation and markets. Railroad 
transportation over most of the state is furnished 
mostly by the New York, New Haven, and Hartford 
Railroad. There is a large mileage of electric 
railways, many of which carry freight and express. 
Water transportation by way of Long Island Sound 
is important. The Connecticut River is navigable to 
Hartford, and, by small vessels, beyond the borders 
of the state. Excellent markets for choice products 
are found in the great cities of New York and 
Boston and every manufacturing city and town in 
the state is a good, safe home market. 

History. Dutch settlers from New Netherlands 
established a trading post at Hartford in 1633. First 
English settlements by colonists from 
Massachusetts in 1634 at Wethersfield, 1635 at 
Windsor and Hartford. Many immigrants from 
Massachusetts in 1636-1637. Declared itself free 
and independent state in 1776. Not in sympathy 
with War of 1812. In the Civil War Connecticut 
furnished a large quota of troops for Federal 
service. 

Agricultural organization. Agricultural College 
and Experiment Station, Storrs. A second 
Experiment Station at New Haven. Cooperative 
Demonstration Work, Storrs. State Board of 
Agriculture, Pomological Society, Alfalfa Growers' 
Association of Connecticut, Beekeepers' 
Association, Dairymen's Association, Poultry 
Association, Sheep Breeders'Association, 
Vegetable Growers'Association, New England 
Tobacco Growers' Association, Horticultural 
Society, State Agricultural Society, State Grange, 
Nurserymen's Association. 

Statistics 

l.Farms and Farm Property, 1920 and 1910 

Population 1,380,631; 1,114,756 

City 936,339 (67.8%); 731,797 (65.6%) 

CountryTf44,292 (32.2%>, 382,959(34.4%) 

Number of farms -22,655; 26,815 

White, 22,580 (99.7%); 26,702 (99.6%) 
Non-white 75 (.3%); 113 (.4%) 

Land area, acres 3,084,800 

Acres in farms 1,898,980; 2,185,788 

Acres farm land improved 701,086; 988,252 

Average acres per farm 83.8 (30.9 acres improved) 

Farm land artificially 

drained 14,646 (2.1% improved land) 

Farm land needing 

drainage 56,462 (3% all farm land) 

Farms by size; . _ 

Up to 19 acres 4,673; 

6,035 

20 " 49 " 5,535; 6,306 

50" 99 " 5,807; 6,634 

100 " 174 " 4,199; 4,999 

175 " 499 " 2,233; 2,613 

Over 500 " 208; 228 

Value all farm property $226,991,617; $159,399,771 

Per cent increase in 10 years 42.2; 40.7 
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Value farm land $101,187,115; $72,206,058 

" " buildings $89,083,712; $66,113,163 

" " implements $13,248,097; $6,916,648 

livestock $23 ,472,693 ; SI 4, 1 63, 902 

Av. value all property per farm $10,019; $5,944 

" " land and buildings per acre... .$100.20; $63.28 Number 
farms run by 

owners 19,666 (86.7%); 23,234 (86.5%) 

Number farms run by 

tenants 1,919 (8.5%); 2,632 (9.8%) 

Per cent owned farms 

unmortgaged 9,597 (48.8%); 13,080 (56.3%) 

Per cent farms reporting automobiles 30; telephones 51.8 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value, all farm crops 544,472,644: $19,279,953 

" all cereals $4,457,809; $2,039,211 

Corn, acres 42,486; 52,717 

(bu) 2,062,495; 2,530,542 

10-yr. av. yield per acre 47.5 bu. 

Wheat, acres 2,776; 616 

(bu) 50,102; 11,869 

Oats, acres ; 10,889; 10,207 

(bu) 295,050; 273,804 

10-yr. av. yield per acre 31.8 bu. 

Rye, acres 5,445; 7,601 

(bu) 83,979; 137,692 

10-yr. av. yield per acre 19.8 bu. 

Hay and forage acres 

354,150 

(tons) 664,773 

value $13,711,567; $7,225,543 

Potatoes, white, acres 18,300 ; 

23,958 

(bu) 1,372,449; 2,684,414 

sweet, acres 9; 41 

(bu) 316; 4,133 

Buckwheat, acres 1,768; 2,797 

(bu) 25,509; 51,751 

10-yr. av. yield per acre 18.7 bu. 

Maple sugar, trees tapped 9.023; 12,296 

sugar made fibs) 5,173; 10,207 

syrup made (gals) 2,866; 4,236 

Strawberries, acres 636; 

993 

(quarts) .1,239,553; 3,016,295 

Vegetables, acres 9,120; value $17,218,194 

Apples (bu) 1,395,141; 1,540,996 

Peaches (bu) 194,990; 269,990 

Pears (bu) 57,162; 41,322 

Grapes (lbs) 2,109,885; 1,317,682 

Plums and prunes (bu) 3,687; 13,663 

Forest products, value $2,753,292; $1,861,853 

Nurseries, acres 543, in 55 establishments; 

receipts $1,039,439 

Greenhouses, sq. ft. under glass 



3,504,179 



. $2,166,829 



receipts 

3.Livestock, 1920 and 1910 

No. farms reporting livestock. .20,511 (pure breds 2,149) 
Value all livestock on farms. .. .$23,472,693; $14,163,902 

Horses, number 38,125; 46,341 

value $5,303,426; $5,739,000 

Mules, number 869; 416 

value $136,423; $72,721 

Cattle, all, number 173,764; 195,318 

value $14,400,427; $6,730,287 

Beef, number 1 1 ,025 

Dairy, number 162,739; 122,853 

Sheep, number 10,842; 22,418 

value $155,101; $112,349 

Goats, number 447; 500 

value $5,912; $2,785 

Swine, number 6 1 ,07 1 ; 52, 3 72 

value $1,434,231; $472,741 

Poultry, number 1,153,667; 1,265,702 

value $1,979,099 

Bees, no. of hives 6,960 ; 9,445 

Livestock products, all, value . .520,862,330; $11,564,736 

All dairy nroducts, value $14,923,971; $7,669,183 

Milk produced (gallons) 54,894,287; 45,749,849 

Eggs produced (doz) 6,341,424; 8,497,812 

Vafue eggs and chickens $5,876,684; $3,850,879 
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DELAWARE ("Blue Hen State") is one of the 
North Atlantic States, situated between 38 and 40 
degrees north latitude, and 75 and 76 degrees west 
longitude. It is the second smallest of the states, 
having an area of 2,050 square miles, of which 90 
square miles are A water. 

Land surface. Most of the state is nearly level 
and belongs to the Atlantic Coastal Plain. A central 
sandy ridge nowhere more than 70 feet high 
extends north and south, dividing the drainage 
basins of the Chesapeake and Delaware Bays. 
Numerous small streams flow into these. The 
highest point, 280 feet above tide water, is in the 
north where are some rolling and hilly lands. 
There are marshy areas and shallow bays along the 
coast. 

Soils. In the north are some heavy clays and 
clay loams. A belt of loam follows the shores of 
Delaware Bay. Through the center, sandy and silt 
loams prevail. In the south, sandy soil 
predominates with underlying clay which often 
approaches the surface, producing clay loam. 
Some reclaimed swamps supply a rich alluvial 
soil. 

Climate is mild, generally healthful. The 
average annual temperature at Dover is 54.7 
degrees. The highest temperature recorded is 104 
degrees at Milford, in July, and the lowest 12 
degrees below zero at the same place in January. 
Average date of first killing frost in autumn is 
October 17, at Milford, earliest date being October 
2. Average date of latest killing frost in spring is 
April 23 at Millsboro, latest being May 12 at 
Newark and Seaford. The average annual rainfall 
is from 40 to 50 inches, well distributed through 
the year so that harmful droughts are rare. 
Snowfall is light, 24 inches being the highest 
recorded figure for any year. 

Opportunities. Delaware is distinctly ag- 
ricultural. Its mild climate, long growing season, 
fertile soil, frequent and abundant rains, adapt it to 
a large variety of crops 



and fruits. Its location within easy shipping 
distance of large cities on either side, render 
marketing easy. There is no public land except 
some sand dunes in Sussex County. 

Products and industries. The leading industry is 
fruit growing, apples being the main tree fruit, 
especially in the central part. Pears, peaches, 
plums and grapes are largely grown. Strawberries 
are the leading small fruit, and immense quantities 
are produced. Truck farming is an important 
industry. Dairying is extensive in the north, and 
poultry raising throughout the state. Fisheries are 
important, shad and trout leading. Minerals are 
unimportant. Manufacturing enterprises turn out 
leather, cars, ships, foundry and machine-shop 
products, paper and wood pulp, flour, and canned 
vegetables and fruits. The last mentioned industry 
is very important. Wilmington is the chief 
manufacturing city (population in 1910, 87,- 411, 
in 1917, 106,000.) 

Transportation and markets. Railroad facilities 
are good. Electric railways are improving what is 
sometimes criticised as too little railroad 
competition. There are many miles of state roads 
in New Castle County. One of the public-spirited 
citizens has already built a boulevard through most 
of Sussex County, and has offered to build a road 
to connect it with the northern part of the state, the 
specifications of which are to be prescribed by the 
State Highway Commission. Wilmington is the 
only seaport, and aside from this, water 
transportation is confined mostly to vessels of light 
draft, running to nearby towns by way of Delaware 
and Chesapeake Bays. The chief markets are the 
large cities of nearby states, Philadelphia; Jersey 
City, Newark, New Jersey; Pittsburg, Chester, Pa.; 
New York, New Haven, Boston, Buffalo. By 
means of refrigerator cars, most markets within 
1,000 to 1,500 milesare reached with perishable 
products. 
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History. Colony founded by the Dutch in 
1631, on Lewis Creek, was destroyed by Indians. 
Swedish settlement made in 1638 near present site 
of Wilmington. From 1640 to 1656 incessant 
warfare between Swedes and Dutch, the latter 
finally winning. From 1664, except one brief 
period, under English control till the Revolutionary 
War. Ceded to Wm. Penn in 1683, and considered 
part of Pennsylvania till 1703, when it was allowed 
a separate legislature. Separate state government 
established in 1776. First state to ratify the U. S. 
Constitution, December 7, 1787. Slave-holding 
state; sentiment divided during Civil War, but 
supported Union Cause. 

Agricultural organization. State Board of 
Agriculture is located at Dover. State Fair is held at 
Wilmington. Agricultural College and Experiment 
Station are located at Newark. State College for 
colored students at Dover. 

The Director of the State Experiment Stations 
reports that Delaware is entering upon a new era, 
not only in industry but also in agriculture and in 
education. The world demand for powder has 
materially increased the importance of the state, and 
it is quite probable that the demand for dyes and 
other pigments that formerly came from Europe will 
soon be supplied by the manufacturing companies 
of this state. The ship builders of Delaware are 
adding to their facilities in order to help meet the 
call for more oceangoing vessels, a demand that 
will take many years to supply. 

On account of great markets close at hand, there 
has been a marked tendency for the agriculture of 
Delaware to take the direction of intensive crops, 
such as tree fruits (especially apples), berries, 
tomatoes, sweet and round potatoes, cantaloupes, 
watermelons, early cabbage, and asparagus. The 
war shortened the labor supply to such an extent 
that many farmers are giving up trucking crops, and 
growing more wheat and corn. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 223,003; 202,322 

City 120.767 (54.2%); 97,085 (48%) 

Country 102,236 (45.8%); 105,237(52%) 

Number of farmers 10,140; 10,836 

White... .9,268 (91.4%); 9,914(91.5%) 

Non-white 872 (8.6%); 922 (8.5%) 

Land area, acres 1,257,600 

Acres in farms 944,5 1 1 ; 1,038,866 

Acres farm land improved .653,052; 713,538 

Average acres 

per farm. .93.1 (64.4 a. improved); 95 (65 a. impr.) Farm land 
artificially drained. . 185,831 a. (28.5% impr. farm land) Farm 
land needing drainage 68,969 a. (.2% farm land) Farms by size; 

Unto 19 acres 1,226; 1,535 

20" 49" 2,182; 1,988 

50" 99 " 2,952; 2,977 

100 " 174 " 2,510; 2,849 

175 " 499 " 1.218; 1,529 

Over 500 " 52; 58 
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Value all farm property $80,137,614; $63,179,201 

Percent increase in 10 years 26; 5.52 

Value farm land $42,115,802; $34,938,161 

" buildings $22,639,829; $18,21 7,822 

" " implements $6,781,318; $3,206,095 

" livestock $8,600,665; $6,817,123 

Av. value all property per farm $7,903; $5,830 

Av. value land;and buildings per acre $68.56; $51.17 

Number farmsBl'un by 

owners 6,010 (59.3%); 6,178 (57%) 

Number farms run by 

tenants 3,986 (39.3%); 4,535 (41.9%) 

Per cent owned farms unmortgaged 58.3; 61.8 

Per cent farms reporting automobiles 36.4 

Per cent farms reporting telephones 2.72 

2. Crop Acreages, Yields, Values, 1919 and 1909 

Value, all farm crops $2 ,058,906; $8,650,192 

" all cereals $9,638,010 -,$4,692,329 

Corn, acres 170,612; 188,755 

(bu) 3,686,109; 4,839,548 

10-yr. av. yield per acre & .. .33.4 bu. 

Wheat, acres 125,740; 111,215 

(bu) 1,571,567; 1,643,572 

10-yr. av. yield per acre 15.8 bu. 

Oats, acres 4,736; 4,226 

(bu) 70,791; 98,239 

10-yr. av. yield per acre 30.4 bu. 

Rye, acres 6,198; 1,017 

(bu) 58,235; 11,423 

10-yr. av. yield per acre 15 bu. 

Hay and forage, acres 201,365 

(tons) 223,562 

value $4,366,174; $1,174,695 

Potatoes, white, acres 8,255; 9,703 

(bu) 487,668; 880,360 

sweet, acres 9,813; 5,229 

(bu) 1,505,278; 733,746 

Buckwheat, acres 9,443; 4.002 

(bu) 75,059; 53,903 

10-yr. av. yield per acre 18.5 bu. 

Small fruits, acres 3,915; 8,687 

(quarts) 4,362,473; 14,425,209 

Strawberries, acres 3,503; 7,194 

(quarts) 4,046,028; 12,730,265 

Vegetables, acres 33,360; value $6,271,714 

Apples (bu) 606,286; 183,094 

Peaches (bu) 227,375; 16,722 

Pears (bu) 97,703; 105,357 

Grapes (lbs) ' 1,445,121; 1,938,267 

Plums and prunes (bu) 1.613: 657 

Forest products, value $777,176; $346,062 

Nurseries, acres, 189, in 20 establishments; 

receipts $56,089 

Greenhouses, sq. ft. under glass 241,251 

receipts $111,608 

3.Livestock, 1920 and 1910 

No. farms reporting livestock 9,816 (pure breds 637) 

Value all livestock on farms $8,600,665; $6,817,123 

Horses, number 27,752; 33,065 

value $2,172,609; $3,451,791 

Mules, number 9,439; 5,935 

value $1,161,877; $764,133 

Cattle, all, number 46,509; 54,986 

value $3,394,160; $1,648,333 

Beef, number 1 ,752 

Dairy, number 44,757; 35, 708 

Sheep, number 3,220; 7,806 

value $38,397; $36,898 

Goats, number 91; 88 

value $574 

Swme, number 38,621; 49,260 

value $603,323; $337,91 

Poultry, number 1,000,287; 876,081 

value ; $1,215,586; $560,146 

Bees, no. of hives 2,976; 6,410 

Livestock products, all, value $5,778,747; $2,910,412 

Value all dairy products, $2,553,175; $1,089,497 

" eggs and chickens $3,210,151; $1,807,503 

" wool and mohair $8,949; $5,1 77 

" honey and wax $6,466; $8,235 

Milk produced (gallons) 11,356,313; 7,859,757 

Eggs produced (dozens) 3,908,463; 4,395,100 
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FLORIDA 



FLORIDA ("Peninsular State"), most southerly 
of the United States, between 24 and 3 1 degrees 
north latitude, and 79 and 88 degrees west 
longitude. Area 58,666 square miles, of which 
3,805 are water surface. 

Land surface. Generally level except in the 
northwestern part which is somewhat hilly, but no 
elevations exceed 350 feet. The highlands of 
Georgia and Alabama extend into the State. A 
central axis of about 350 feet elevation runs 
through the peninsula north and south, somewhat 
east of the middle portion, making the watershed 
most largely towards the Gulf of Mexico with a 
gradual slope from sea level up to the center axis 
on both sides, also from the Gulf north along the 
western portion. The larger portion of the state is 
less than 100 feet above sea level. The waters of 
the Suwanee, which empty into the Gulf of 
Mexico, and the waters of the St. Mary's, which 
empty into the Atlantic Ocean, at places come from 
the same lake. These two rivers form a natural 
depression separating the highlands of central and 
south Florida from the highlands of Georgia. The 
St. Johns River is navigable for nearly 250 miles, 
and is the only river in the United States of 
considerable size which flows northward. Some 
1,200 to 1,400 lakes have been listed and named. 
Lake Okeechobee is the largest of the fresh-water 
lakes, and among the largest fresh-water lakes oc- 
curring wholly within the United States; its 
elevation is about 22 feet above sea level. 

Formerly the Everglades extended northward to 
the latitude of Tampa; by drainage more than a 
million acres of the northern portion were made fit 
for grazing, purposes nearly 30 years ago. 

Soils. The larger portion of the surface of 
Florida is covered with sand, stiff clay occurring in 
east and west Florida and occasionally in 
peninsular Florida. Among the best lands in the 
state are those that are covered with a gray sandy 
soil with a slight 



admixture of clay. These soils occur either in west 
Florida or throughout the peninsula, usually at the 
higher elevations. Hardwood areas, when occurring 
on the sandy regions along the coast and throughout 
peninsular Florida, are spoken of as hammock 
lands. The essential difference between hammock 
soils and pine -wood soils is that fires, which have 
swept over the pine-woods lands for countless ages, 
have been barred by the hammocks, allowing a 
natural accumulation of organic matter in these 
regions. 

Climate. The lowest temperature in the last 50 
years was 3 degrees below zero in the western part. 
In extreme south Florida, the temperature rarely 
goes below 32 degrees, and frosts are frequently 
absent for the entire year. The heaviest rainfalls 
occur during the summer months, May, June, July 
and August. The average rainfall is about 50 
inches; during some years, this may reach 75 
inches, and during dry years as low as 
35inches. West Indian hurricanes sometimes pass 
over the state; their violence is not equal to that of 
a cyclone, but the area covered is much more 
extensive. The loss of human life is a very unusual 
occurrence in these hurricanes. Cyclones are 
practically unknown. 

Opportunities. The state is draining the 
Everglades at an expense of about $6,000,000. 
Nearly all the drained lands will produce large 
quantities of forage and other farm crops. Truck 
growing is carried on where transportation is 
available. Some of these lands have been much 
misrepresented, and no one should buy these or 
other lands without seeing them. Good 
opportunities also exist on the higher lands. Over a 
large part of the state, flowing artesian wells may 
be obtained which furnish abundant water at a 
nominal cost. A few homesteads are still vacant, 
whose location may be ascertained at the U. S. 
Land Office, Gainesville. They are mostly located 
a,t considerable distances 
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important crops. Tobacco of the finest grade is pro- 
duced in considerable quantity. Strawberries are 
grown largely, especially for mid-winter and early 
spring delivery. Pineapples are grown extensively 
along the east coast. Tropical fruits, of which the 
avocado is taking the lead, are produced in the 
extreme southern portion. Livestock raising, es- 
pecially the production of cattle on large ranges, is 
important. Hog raising is growing rapidly. 
Lumbering, turpentining and rosin production have 
been carried on largely in the virgin forests. The 
state still contains a large area suitable for this 
work. The fisheries are among the most important 
industries in the state. Florida ranks fifth in the 
United states in its output. Sponge fishing is an 
important and leading line. Oysters are shipped in 
large quantities. The only mineral of great 
importance in the state is rock phosphate, of which 
Florida furnishes about three fourths of the 
American output. 

Transportation and markets. Railroads are found 
in all parts of the state, no county being without 
them. The numerous deep lakes and deep rivers 
furnish ample waterways for transportation in all 
parts of the state. Foreign and coastwise shipping is 
an important adjunct. The extensive coast line gives 
many fine shipping ports. The principal ports are 
Jacksonville, Tampa, Pensacola and Key West. 

History. Ponce de Leon landed on the shores of 
Florida in 1513, and took possession for the King of 
Spain. Other Spanish explorers made attempts at 
settlement during the next 50 years, but with little_ 
success because of the hostility of the natives. 1763, 
ceded by Spain to Great Britain, returned to Spain 
in 1783. Sold by Spain to United States in 1819, 
organized into a territory 1819, admitted as State 
1845. Seceded in 1861, adopted new Constitution 
and readmitted to Union 1868. 

Agricultural organization. The Commissioner of 
Agriculture, located at Tallahassee. 
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campus at Uai 
concerns itself 
carried on by trWTJfflverS 
county agent, for furthering agricultural work is 
located in each county. In addition to the county 
agent each county has a Home Demonstration 
Agent, whose duty it is to instruct the rural women 
and girls in better methods of home- making and 
conservation of food. The Agricultural and 
Mechanical College for Negroes is located at 
Tallahassee. This institution is a separate 
organization from the Agricultural College, but is 
working under the direction of the same Board of 
Control. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 968,470; 752,619 

City. .355,825 (36.7%); 219,080(29.1%) Country 
612,645 (63.3%); 533,539 (70.9%) 

Number of farmers '54,005; 50,016 

White 41,051 (76%.); 35,295 (70.6%) 

Non-white. . 12,954 (24%*); 14,721. (29.4%) 

Land area, acres 35,111,040 

Acres in farms 6,046,691; 5,253,538 

Acres farm land improved 2,297,271; 1,805,408 

Average acres per 

farm. . . 111.9 (42.5 improved); 105 (36.1 improved) Farm land 
artificially 

drained 147,940 acres (6.4% impr. land) 

Farm land needing drainage 687,021 (11.4% all farm land) 
Farms by size: 

Up to 19 acres 10,558; 9,084 

20" 49 " 19,382; 17,169 

50" 99 " 10,846; 9,999 

100 " 174" 7,637; 8,178 

175 "499 " 4,477; 4,545 

Over 500" 1.105; 1,041 

Value all farm property $330,301 717; $143,183 183 

Per cent increase in ten years -130, 165.5 

Value farm land $228,424,740; $93,738,065 

" buildings $53,024,664; $24,407,924 

" " implements $ 1 3 ,55 1 ,773 ; $4 446 007 

"livestock $35,300,450; $20,591,187 

Av. value all property per farm $6,116; $2,863 

" land and buildings per acre .$46.55; $22.49 

Number farms run by 

owners 38,487 (71.2%); 35,399 (70.7%) 

Number farms run by „ , 

tenants 13,689 (25.3%); 13,342 (26.7%) 

Per cent owned farms unmortgaged .65; 83.7 

Per cent farms reporting automobiles 16.2; telephones 8.4 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value, all farm crops- $80,256,806; $33,217,656 

" all cereals ,...$14,528,809; $6,175,973 
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Corn, acres 

(bu.) 

10-yr. av. yield per acre. 
Rye, acres 

n (b"0 

Oats, acres 

(bu.) 

10-yr. av. yield per acre. 

Tobacco, acres 

lbs. 

10-yr. av. yield per acre. . 
Hay and lorage, acres 

tons 

value 

Potatoes, white, acres 

(bu.) 

10-yr. av. yield per acre. , 

sweet, acres 

(bu.) 

10-yr. av. yield 
Peanuts, acres 

(bu.) 

Sugar cane, acres 

tons 

Cotton, acres 

bales 

10-yr. av. yield per acre. . 
Rice, acres 

(bu.) 

10-yr. av. yield per acre. . 
Strawberries, acres 

quarts 

Vegetables, acres, 60,250; value 

Apples, (bu.) 

Peaches, (bu.) 

Pears, (bu.) 

Grapes, lbs 
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790,487 605,771 Plums and prune3, bu 20,316; 17,169 

8 831 112 7,023,767 Oranges, production, boxes 7,000,000 

' ' ... 14.8 value $17,500,000 

1168- bu. Forest products, value $4,035,934; S2,375,882 

6,308; 859 5,279 Nurseries, acres 1,863 in 127 establishments, 

17,207; 43,206 receipts $935,843 

222,226; 606,380 .. Greenhouses, sq. ft. under glass 326,474; receipts ?353,578 
.17.0 bu. 

4 291- 3,987 3.Livestock, 1920 and 1910 

4,473,696; ?' 50 An° No. farms reporting livestock. .47,490 (pure breds 3,886) 

1391 516 ■ lh Va lue all livestock on farms $35,300,540; 120,591,187 

99 432- W7?o Horses, number 35,570; 45,640 

$2 510 772 5? ™ value $4,552,315; 4,854,000 

ixAx77 Mules, number 42,046; 23,333 

17S25 : W T4o v alue $7,773,851; 13,545.821 

\ifJi\ak- x£a% Cattle, all, number 638,981; 845,188 

sfiL value $14,755,935; 19,262,262 

2M3 -86 bu. Beef, number 518,350; 

o/iAn 01 Dairy, number 120,63 1; 116,041 

3$ 9 2 5 083 665 Sheep, number^.................... 64,659^ ^ 

P er ' Goats, number 45,890; 47,871 

acre - ; v, ;,-„ value $146,331; 140, 521 

nn a < 7lAn*Q Suine. number 755,481; 810,069 

I ' Tm' v' value $5,744,892; tl,848, 731 

fJi in Poultry, number. 1,622,43"; 1,326,271 

\f& TM dVd value $1,769,265; .'673,814 

SKVa iVhV/ Bees, no. of hives 41.23'7; 38,895 

2U,14 0J ' t/ j\°, Livestock products, all, value, $7,621,885; t3,498, 796 

,'hn * TKT Value all dairy products $2,361,196; Z974.486 

179,5 lbs. " eggs and chickens $4,893,258; 2,386,076 

, , , *' wool and mohair $99 737; {7V.328 

J,' 4 8K,';' "honey and wax $267,694; (60, 906 

V;- : . , fit; Milk produced, gallons 12,155,533 

I ' J ixi 107 Butter made, lbs 1,162.383; 1,705,274 

$8 385 24 E §S S produced, dozens 6,530,o63; 6,349,051 

2,391; '7 i kn^ 



GEORGIA 



GEORGIA ("Empire of the South"), one of the 
Cotton Belt states and the largest east of the 
Mississippi River, is situated between 30 and 35 
degrees north latitude, and 8 1 and 
86degrees west longitude. The Chattahoochee 
River forms about half the western boundary, and 
the Atlantic Ocean and Savannah River all of the 
eastern boundary. Area, 59,265 square miles, of 
which 540 are water. About 40,000 square miles 
are in forests. 

_ Land surface. There are 3 general divisions: in 
the northwest are the Appalachian Mountains, with 
elevations of 3,000 to 5,000 feet, the highest pokit 
being Sitting Bull 



Mountain (5,046 feet). The Piedmont Plateau 
occupies the north central region. It merges, about 
the center of the state, into the Coastal Plain at an 
elevation of about 575 feet, and the latter slopes 
gently to the south and east to sea level at the coast. 
The northwest part of the state is drained by the 
Coosa and Tallapoosa Rivers, which reach the Gulf 
through the Alabama and Mobile Rivers. The 
southwest is. drained by the Chattahoochee and 
Flint Rivers, uniting tc . form the Apalachicola. 
.The Altamaha drains the larger part of the southern 
and central part, flowing into the Atlantic, and 
navigable for a considerable distance. The 
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Savannah River, on the eastern boundary, is 
navigable as far as Augusta. 

Soils. These are greatly diversified. Those of the 
Coastal Plain are largely sandy loams and clays, the 
river valleys being chiefly alluvial. The northern 
part has mainly a thin red soil, with a stiff red clay 
subsoil; and some limestone land. 

Climate. The climate is said to cover 10 degrees 
of latitude in range, that of the northern 
mountainous region being not unlike that of the 
North Atlantic states. It is mainly temperate and 
healthful except along the southern _ coast region. 
Average rainfall for the state is 49.5 inches; it varies 
from 72 inches in the northeast to 39 inches in the 
east central part. Snow is usually scanty, occurring 
generally in January and February, but it has fallen 
all over the state and to a depth of 2 inches in the 
southern part. Records of more than 2 feet in a 
month have been made in the north. In the northern 
and western section, the highest recorded 
temperatures are 108 degrees at Quitman and 106 
degrees at Thomasville, Albany and Lumpkin. Low- 
est on record are 12 degrees below zero at 
Tallapoosa, 1 1 below at Dahlonega, and 1 below at 
Greenbush arid Ramsey, but such low temperatures 
are extreme and rare. The average annual 
temperature at Diamond (2,020 feet elevation) is 57 
degrees. Earliest killing frost in autumn October 1 
at Tallapoosa; average date at same place, October 
30. Latest date of killing frost in spring, May 10 at 
Ramsey and Dahlonega; average date for these 
same places April 10. In southern and eastern 
section, highest recorded temperature is 107 degrees 
at Waycross and Point Peter in August; lowest 11 
degrees below zero at Dahlonega in February. 
Average annual temperature at this place was 58.4. 
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able, about half their value being in oysters. 
Minerals are not of great importance. Gold and 
silver have been found in small quantities, also 
coal, iron, granite, marble, asbestos, graphite. 
Georgia is a leading industrial state with excellent 
water power and favorable transportation facilities. 
Its manufactured products include cotton goods, 
timber, products, oil, fertilizers, turpentine and 
resin, hosiery and knit goods, marble and stone 
work, carriages and wagons, confectionery, leather 
goods, furniture and refrigerators. 

Transportation and markets. All important 
railway systems of the South traverse Georgia. 
With their branches, they cover the state pretty 
thoroughly. Water communication is also excellent, 
by means of the larger rivers and the Atlantic from 
several ports. 

History. First traversed by De Soto, 1540. Part 
of tract granted to the lord's proprietors of Carolina 
1663-1665. Received provincial charter in 1719, 
and chartered as independent colony 1732. Put 
under provincial government in 1752. Provincial 
congress convened 1775. Remained under British 
control till 

1782. In 1888 Georgia ratified the Federal 
constitution; a new state constitution went into 
effect in 1789-, and another 1798, the latter 
prohibiting the importation of slaves. Seceded in 
1861, ordinance repealed in 1865. After much 
conflict with Federal government, was readmitted 
in 1870. Capital, Atlanta; population, 1910, 
154,839. Other leading cities, Savannah, 65,064; 
Augusta, 41,040; Macon, 40,665; Columbus, 
20,554. 

Agricultural organization. State College of 
Agriculture, Athens; Experiment Station, Ex- 




ivestock. Ueorgia 'leads 
the production of peaches. _ Trucking and fruit 
growing are increasing in importance. Anything that 
can be grown anywhere in the United States except 
tropical fruits can be grown somewhere in the state. 
Lumbering is an important industry. Fisheries are 
consider 



land) Farms by 
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rfarms,.. 
Acres farm land.fr. 
Average acres pb 
artificially drain 
needing drainage, 
size, number: 

Up to 19 acres 26,969 ; 29,629 

20" 49" 134,471; 117,432 

50 "99 " 81,112; 68,510 

100 " 174" 41.143; 42,275 

175 " 499 " 22,753; 27,710 

Over 500 " 4,244; 5,471 

Value all farm property. .. .$1,356,685,196; $580,546,381 

Per cent increase in ten years 133;154.2 

Value farm land * $897,444,961; $370,353,415 
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Value farm buildings 5240,853,665; $108,850,917 

" " implements. . .. $6'}, 343,220; $20,948,056 

•'livestock $155,043,349: $HO,393,993 

Av. value all properly per farm 54,366; $1,995 

" " land and buildings per acre $44.74; $17.78 

Farms run by owners . .102,123 (32.8%); 98,028(33.8%) 
Farms run by tenants, 206,954 (66.6%); 190,980 (65.6%) 

Per cent owned farms unmortgaged 62.7; 79.1 

Per cent farms reporting automobiles 15.2; telephones 9.6 

2. Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $540,613,626; $216,971,974 

" " cereals $96,516,194; $42,405,019 

Corn, acres .4,269,455; 3,383,061 

production (bu.).... 51,492,033; 39,374,569 

10-yr. av. yield per acre 15 bu. 

Wheat, acres 140,861; 93,065 

production (bu.).... 1,085,972; 752,858 

10-yr. av. yield per acre 10.7 bu. 

Oats, acres 187,525; 411,664 

production (bu.Y... 2,758,851; 6,199,243 

10-yr. av. yield per acre 20 bu. 

Rye. acres 18,041; 12,352 

production (bu.).... 100,209; 59,937 

10-yr. av. yield per acre 9.2 bu. 

Cotton, acres 4,720,498; 4,883,304 

production (bales). . 1,681,907; 1,992,408 

10-yr. av. yield per acre 185 lbs. 

Hay ' and forage, acres 

1,248,814 

production (tons) 608,597 

value $17,284,086; $4,107,080 

Tobacco, acres 25,067; 

2,025 

production (lbs.). ... 10,584,968; 1,488,894 

Potatoes, white, acres 11,195; 11,877 

production (bu.).... 693,857; 886,430 

10-yr. av. yield per acre 71 bu. 

sweet, acres 110,033; 84,038 

production (bu.) 10,132,016; 7,426,131 

10-yr. av. yield per acre 98 bu. 

Peanuts, acres 201,786; 160,317 

production (bu.) 3,826,505; 2,569,787 



Sorghum, production ('ton-,).. 142.261; 60,202 

Rice, acres 4,103; 6,445 

production (bu.).... 59,711; 148,698 

Small fruits, acres 842; 988 

production (quart;,). .. 625,723; 1,2^12,155 

Strawberries, acres 665; 890 

production (quarts). 503,693; 1,157.472 Vegetables, acres 
36,763; value $31,815,857; $10,614,601 

Apples, production (bu.) 416,902 ; 895,613 

Pears, production (bu.) 178,181; 149,667 

Peaches, production (bu.) 4,788,718; 2,555,499 

Plums and prunes, (bu.) 64,053; 60,845 

Grapes, production, (lbs.) 2,865,319; 2,767,366 

Forest products, value $21,657,200; $8338.390 

Nurseries: no. 104; acres 1,224; receipts 

$257/191' 

Greenhouses: sq. ft. under glass 905,070; receipts $500,420 
3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 297,678; pure breds, 12,321 

Value all livestock on farms.. .$155,043,349; $80,393,993 

Horses, number 100,503; 120,067 

value $13,434,117: $14,193X39 

Mules, number 406,351; 295,348 

value $77,986,206; $43,974,611 

All cattle, number. 1,756,738; 1,080 A 16 

value $35,235,147; $14,060,958 

Beef cattle, number. ... ■ 481,875; 
Dairy cattle, number. . 674,863 ; 405,710 

Sheep, number 72,173; 187,644 

value $323,615; $308,212 

Goats, number 110,489; 89,616 

value $211,319; $701,159 

Swine, number 2,071,051; 1,783,681 

Poultry, number 7,621,158; 5,328,584 

value $6,879,535; $2,088,653 

Bees, number of hives 136,698; 130,549 

Livestock products, value $36,401,316; $14,933,151 

Value all dairy products. ... $16,757,195; $6,621,585 " eggs 
and chickens. .. . $19,218,622; $8,091,630 

" honey and wax $33 1,860; $101,888 

Milk produced (gallons). . . . 101,615,773 ; 74308,776 
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IDAHO 



IDAHO ("Gem of the Mountains"), one of the 
Western Mountain States, lies between 42 and 49 
degrees north latitude, and 111 and 118 degrees 
west longitude. It is irregular in shape, ranging in 
width from 50 to nearly 300 miles, with an 
extreme length of 485 miles. Area, 84,313 square 
miles, 534 of which are water. 

Land surface. Idaho lies west of the Rocky 
Mountain divide, and is cut up by. several minor 
ranges so that its varied surface in 



eludes mountains, fertile valleys and arid deserts. 
The altitudes vary from 783 feet at Lewiston on 
the west central boundary, to 12,078 feet at the top 
of Hyndman Peak on the east. The extreme 
southeast portion lies in the Great Salt Lake Basin. 
The remainder is drained by the Pend Oreille, 
Kootenai, Spokane and Snake Rivers and their 
tributaries of the Pacific slope. These all find their 
way to the Columbia River. Southeast of the center 
is a region, equal to Vermont in 
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sir.e, drained by streams having no visible outlet. In 
the north and centra? portions are extensive forests. 

Soils. Generally speaking, the soils are' sand and 
silt loams of volcanic origin, in some sections, as in 
the broad Snake River Valley, lying undisturbed as 
when first deposited; in other sections, as on the 
Palouse and Nez- perce prairies, they have been 
windblown, forming a peculiar hummocky 
topography. One prominent glaciated area in the 
northwest extends into Washington; this has a 
gravelly silt loam from 1 to 3 or 4 feet in depth 
strewn with boulders. In the river valleys is more or 
less alluvial soil, and the soil of the mountain 
meadows may, in many cases, be characterized by 
the same term. The sagebrush soils, as a rule, have 
great depth, are easily cultivated and, when put 
under irrigation and improved by the growth of 
alfalfa to improve their organic content, are highly 
productive. The open prairie soils, in more or less 
restricted areas in the south, and in vast expanses in 
the north, are of remarkable fertility from the time 
they are first brought under cultivation. The 
timbered soils are lighter than the preceding, but 
become highly productive when improved. 

Climate. The climate is generally mild but varies 
widely. As a whole, it is influenced by the winds 
from the Pacific. The average annual temperature is 
reported as varying 15 degrees in a single county. 
In some parts in the south, flowers bloom outdoors 
in January. Lowest recorded temperature is 41 
degrees below zero at Lost River, in February. The 
highest is 113 degrees at Garnet and Payette in July 
and August. Average annual temperatures range 
from 36.2 at Lake to 55.3 at Garnet. Temperatures 
are influenced not only by altitude but by the 
position of protecting mountains, by prevailing 
winds, and by the location of protected areas, air 
drainage on slopes and other natural, features. 
Rainfall also varies widely. In the Pan Handle 
section, it ranges from 12 to 36 inches, but over 
much of the south, rainfall is so light that irrigation 
is generally necessary. The average annual rainfall 
for the state is only 13.2 inches, but the heavy 
snowfall upon the mountains furnishes abundant 
water for irrigation. 

Opportunities. Idaho teems with agricultural 
opportunities. Lands of any required acreage in the 
raw condition, partially _ improved or highly 
improved, can be obtained at very reasonable 
prices. Livestock interests have an enormous asset 
in the national forests, where grazing lands are 
available at a nominal rental. Vast areas of public 
land are available for homestead or other entry, 
much capable of being developed into first-class 
farm lands, both irrigated and dry-farmed. The 
entryman may now file on 320 acres of land 
capable of being dry- farmed. Where conditions are 
otherwise favorable, dry-farm 



ed land can be cultivated profitably with an annual 
rainfall as low as 12 inches. Approximately one half 
the land now under cultivation is being farmed by 
irrigation. There are two National reclamation 
projects within the state besides numerous other 
projects. Complete information relative to public 
land open to entry may be obtained from the land 
offices at Blackfoot, Boise, Hailey, Coeur d'Alene 
and Lewiston. 

Products and industries. Leading farm activities 
are the raising of livestock (largely sheep), grain 
and all the orchard and horticultural products of the 
temperate zone. Wheat, oats, and barley are the 
leading grains. Apples, plums, peaches, pears, 
cherries and apricots grow to perfection, as do 
grapes and all small fruits. Fisheries are 
unimportant. Lumbering is an important industry. 
National Forest Reserves cover about 18,000,000 
acres. Idaho has immense deposits of gold, silver, 
lead and copper, including the richest silver and 
lead mines known. Manufactures are increasing, 
lumbering, milling, cars and shop construction and 
printing and publishing being important. 

Transportation and markets. The central part is 
not well supplied with railroads. River and lake 
communication is important locally. Leading 
market towns are Bonners Ferry, Sandpoint, Coeur 
d'Alene, St. Maries, Moscow, Lewiston, Payette, 
Weisen, Caldwell, Nampa, Boise, Twin Falls, 
American Falls, Shoshone, Idaho Falls, Blackfoot, 
St. Anthony, Ashton, Montpelier. 

History. This begins with the explorations of 
Lewis and Clark in 1804-6. Idaho Territory first 
included Montana, which was separated in 1864, 
and Wyoming, separated in 1869. Gold discovered 
at Coeur d'Alene 1882. Admitted as a state in 1890. 
Capital, Boise; population, 1910, 28,000. Leading 
cities, Boise, Idaho Falls, Pocatello, Twin Falls, 
Moscow, Lewiston, Sandpoint. 

Agricultural organization. College of Agriculture 
and Experiment Station, Moscow; Agricultural 
Extension and Cooperative Demonstration Work, 
Bureau of Farm Markets, Boise. Besides there are 
the State Horticultural Association, Pure Seed 
Association, Northwest Livestock Association. The 
State Fair is held at Boise; the Northwest Livestock 
Show at Lewiston. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 431,866; 324,594 

City 119,037 (27.6%); 69,898(21.5%) 

Country. .3 12,822 (72.4%); 255,696 (78.5%) 

Number of farmers 42,106; 30,807 

White 41,598 (98.8%); 30,402 (98.7%) 

Non-white 508 (1.2%); 405 (1.3%) 

Land area, acres 50,346,560 

Acres in farms 8,375,873; 5,283,604 

Acres farm land improved 4,5 1 1 ,680; 2, 778, 740 

Average acres per 

farm 198.9 (107.1 a. impr.); 171.5 (90.2 a impr.) 

Farm land artificially 

drained '64,648 (1.4% impr. farm land) 
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Farm land needing 

drainage 199,874 (2.4% of all farm land) 

Farms by size, number: 

Unto 19 acres 2,917; 2,005 

20 "49" 6,819; 4,048 

50 " 99 " 8,502 ; 5.820 

100 " 174 " ll).5(>5; //..\W 

175 " 499 " 10,488; 5,866 

Over 500 " 2,815; 1,177 

Value all farm property $716,137,910; $305,317,185 

Per cent increase in ten years. 131; 

353 9 

Value farm land $511,865,869; $219,953,316 

" buildings $69,646,095; $25,112,509 

" implements $38,417,253; $10,476,051 

" livestock $96,208,693; $49,775,309 

Av. value all property per farm $17,008; $9,911 

land and buildings per acre... .$69.43; $46.38 

Number farms run by 

owners 34,647 (82.2%); 27,169 (88.1%) 

Number farms run by 

tenants 6,701 (15.9%); 3,188(103%) 

Per cent owned farms unmortgaged 34.3; 

66 

Per cent farms reporting automobiles 39.5; telephones 32.9 
2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $126,495,111; $32,880,915 

"" cereals $43,155,745; $6,026,676 

Corn, acres 23,277; 9,194 

production (bu) 640,569; 318,181 

10-yr. av. yield per acre 34.2 bu. 

Wheat, acres 1,141,295; 399,234 

production (bu) 17,877,113; 10,238,609 

10-yr. av. yield per acre 24.7 bu. 

Oats, acres 141,507; 302,783 

production (bu) 3,069,132; 11,328,106 

10-yr. av. yield per acre 42.6 bu. 

Rye, acres 11,937; 3,295 

production (bu) 8 1 ,854; 40,241 

10-yr. av. yield per acre 18.2 bu. 

Barley, acres 67,871; 132,412 

production (bu) 1,348,876; 4,598,292 

10-yr. av. yield per acre 37 bu. 

Hay and forage, acres 1 189,220 

production (tons) 2,330,543 

value $50,802,765; $12,101,239 

Potatoes, white, acres 43,196; 28,341 

production (bu) 6,300,835; 4,710,262 

10-yr. av. yield per acre 164 bu. 

Sugar beets, acres 37,334; 15,598 

production (tons).... 260,309; 1 79,638 

Small fruits, acres 1,240; 

1,673 

production (quarts)... 1,106,208; 2,071,141 
Strawberries, acres 469; 



Vegetables, acres 2,097: value 515,677,765; $2,591,199 

Apples, production (bu) 3,645,640; 659,959 

Pears, production (bu) 47,847; 42,649 

Peaches, production (bu) 279,101; 18,734 

Plums and prunes (bu) 485,325; 179,027 

Grapes, production (lbs) 519,544; 604,227 

Forest products, value $2,329,244; $1,280,512 

Nurseries: acres 95 in 26 establishments; receipts ,*45,335 
Greenhouses: sq. ft. under glass 237,431; receipts 5314,511 

3.Livestock, 1920 and 1910 

Number farms reporting livestock 39,553; purebrc-ds 6,431 

Value all livestock on farms $96,203,693; S49.775.309 

Horses, number 293,123; 197 772 

. „ . value $24,368,376; $19,832,423 

Mules, number 7,735; 4,036 

value $810,787; $481,301 

All cattle, number 714,603; 453 807 

_ v?lue 836,382,229; $11,330,639 

Beef cattle, number 512,512 

Dairy cattle, number. . . 202,391; 86,299 

Sheep, number 2,356,270; 3,010,478 

value $29,249,088; $15,897,192 

Goats, number 1 ,5 1 5; 5, 719 

value $14,808; £36,697 

Swine, number 240,030; 178,346 

value $3,567,413; $1,398,727 

Poultry, number 1,711,884; 1.053,876 

value $1,489,053; $598,190 

Bees, number of hives 35,900: 21,903 

Livestock products, value $22,225,355; $7,749,434 

Value all dairy products $8,065,646; $1,962,500 

" eggs and chickens $5,062,276; $2,349,131 

" wool and mohair $8,753,178; $3,349,421 

" - honey and wax $344,255; 188,382 

Milk produced (gallons) 52,365,498; 20,861,075 

Butter made (lbs) 4,540,364 ; 3,542,132 

Eggs produced, dozens 8,604,809; 6,433,840 

4.Irrigation, 1920 and 1910 

Acres in irrigation projects 3,780,048; 3,549,573 

" of projects irrigable 3,092,810; 2,388,959 

" " •• irrigated .2,488,806; 1,430,848 

" irrigated land open to settlement 118,334 

Capital invested in projects. .. .$91,501,009; $40,977,688 

Investment, per acre $29.59; $17.15 

Estimated final cost $97,019,717; $58,451,106 

Av. cost per acre $25.67; $16.47 

Av. cost maintenance and operation, per acre $1.17; £.63 
Acreage crops on irrigated land (1919) 



1,203,270 
Value crops 



on irrigated land. 



(1919) 




Fig 372. — A field of soy beans grown for seed 




ILLINOIS ("Prairie State"), one of the North 
Central Corn Belt States, situated between 36 and 
44 degrees north latitude, and 
87and 92 degrees west longitude. The Mississippi 
River forms the entire western boundary, the 
Wabash and Ohio Rivers the southern, and Lake 
Michigan the northeastern. Area, 56,665 square 
miles, 663 of which are water. Its extreme length is 
385 miles and its extreme width 218 miles. 

Land surface. Illinois is 267 feet above sea level 
in the southern part at the junction of the Ohio and 
Mississippi Rivers, gradually rising with an 
undulating surface to slightly more than 1,000 feet 
at several points in the northwest. Most of the state 
has an elevation of 400 to 600 feet. One 
considerable elevation extends from the northwest 
corner southeast to the Illinois River; another cross- 
es the state from east to west just south of parallel 
38 degrees north latitude. The drainage is mostly to 
the Mississippi River. The Illinois, the largest river 
within the state, flows into the Mississippi and 
connects with the Chicago River and Lake 
Michigan by the Illinois and Michigan canal. It has 
several tributary rivers, as has the Ohio in the south. 
Large areas along the Mississippi and Ohio Rivers 
are subject to overflow._ 

Soils. The soils are largely of glacial origin, 
except in the lower river valleys, which are water- 
formed. In the west and west central part of the 
state, this glaciated upland is covered by a deep 
layer of brown or yellow silty loam known as the 
loess._ The southeastern portion is chiefly occupied 
by a shallow covering of loess-like material, gray or 
ash-colored, compact and dense, differing in this 
respect from the brown or yellow, well- drained and 
friable loess of the deeper areas. In the east central 
and northern portion are brown to almost black 
loams and silty loams, except in the depressed 
areas. All are well suited to all the staple crops of 
the climate, though many of them require drainage. 



Climate. The temperatures vary considerably 
between the more elevated northwest and the 
southern part. Highest and lowest recorded 
temperatures in the north are 112 degrees above 
and 32 degrees below zero; average annual 
temperature 48.7 degrees. The average frost-free 
season is 162 days; average annual rainfall 34 
inches; and annual snowfall 31.5 inches. In the 
central section, highest'and lowest recorded 
temperatures are 112 degrees and 30 degrees below 
zero; average annual temperature is 52 degrees; 
average frost-free season 170 days; average annual 
rainfall 35.66 inches; snowfall 23.5 inches. In the 
south, highest and lowest recorded temperatures are 
113 degrees and 25 degrees below zero; average 
annual temperature, 55.8 degrees. In the extreme 
south, 16 degrees below zero has been recorded, 
but the frost- free season averages 185 days; 
average annual rainfall, 40.47 inches and snowfall 
16.2 inches. Northern Illinois lies within the prin- 
cipal storm tracks that cross the country, iienc6 is 
subject to sudden and decided changes in weather 
conditions and temperature, especially in winter. 

Opportunities. Prices for desirable land are high, 
and little if any public land is left. Information may 
be obtained from the Experiment Station, Urbana, 
or the Board of Agriculture, Springfield. 

Products and industries. Leading farm activities 
are the production of corn (in which Illinois has led 
all the states for many years), oats, wheat, and 
other grains, hay and forage, and livestock 
(especially beef cattle, horses and swine, and dairy 
cows, sheep and mules in considerable numbers). 
River and lake fisheries are considerable. Soft coal 
is the leading mineral, its area of production being 
the largest of any state, and covering more than one 
half the counties. Limestone and clay products are 
also important. In manufactures, Illinois leads all 
states west of the Alleghenies, and is exceeded by 
only two of 
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'e 48 states. The leading industry of this type is 
slaughtering and meat packing, in ■which the 
manufacture of the by-products is extensive. Other 
important manufactured products include foundry 
and machine-shop products, agricultural 
implements and vehicles, automobiles; until about 
1917 large amounts of distilled liquors; clothing; 
flour and by-products; glucose; electrical supplies; 
furniture and other timber products; boots and 
shoes. Chicago is the chief manufacturing city, 
most of the slaughtering and packing, as well as 
many other lines, centering there. 

Transportation and markets. Illinois is ad- 
mirably located for securing transportation 
facilities in every direction. The water com- 
munication over Lake Michigan and the Ohio and 
Mississippi rivers is unexcelled. Chicago, the only 
port of entry, ranks all other lake ports in domestic 
commerce, is fourth in foreign commerce and is 
the leading market city. 

History. First explored by La Salle from the 
Chicago to the Illinois rivers in 1671. By 1750, the 
French had established a number of important 
trading settlements. Ceded to English by treaty of 
1763. Formally ceded to the United States in 1783. 

Agricultural organization. College of Ag- 
riculture and Experiment Station, Cooperative 
Demonstration Work, Urbana. Department of 
Agriculture, with Director and 9 bureaus, 
Springfield. There are a State Horticultural 
Society, Illinois Farmers' Institute, State 
Dairymen's Association, Live Stock Breeders' 
Association, Illinois Poultry Association, 
Beekeepers' Association, Illinois Agricultural 
Press Association, Highway Commission, Horse 
Breeders' Association, Cattle Breeders' 
Association, Swine Breeders' Association, Sheep 
Breeders' Association and others. The. State Fair is 
held at Springfield. 



Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 6,485,280; 5,638,591 

City 4,403,153 (67.9%); 3,476,929(61.7%) 

Country.. 2,082, 127 (32.1%); 2,161,662 (38.3%) 

Number of farmers 237, 18 1 ; 251,872 

White 236,164 (99.6%); 250,447(99.4%) 

Non-white 893 (0.4%); 1,425 (0.6%) 

Land area, acres 35,867,520 

Acres in farms 31,974,775; 32,522,937 

Acres farm land improved 27,294,533; 28,048,323 

Av. acres per farm.. .134(115 impr.); 129.1 (111.4 impr.) Acres 
artificially 

drained 1 1 ,247,637 (4 1 .2% impr. farm land) 

Acres needing drainage. 1,228,739 (3.8% all farm land) Farms 
by size, number: 

Up to 19 acres 16,710; 20,294 

20 " 49 " 26,980; 33,322 

50 " 99 " 51,920; 57,917 

100 " 174 " 81,459; 80,539 

175 " 499 " 58,186; 57,755 

Over 500 " 1,917; 2,045 

Value all farm property.. .$6,666,767,235; $3,905,321,075 

Per cent increase in ten years 70.7; 94.8 

Value farm land $5,250,294,752; $3,090,411,148 

" buildings $747,698,814; $432,381,422 

" " implements. .. $222,619,605; $73,724,074 " livestock 
$446,154,064; $308,804,431 



Av. value all property per farm $23,103; $15,505 

" land and building, per acre.. .5187.59; $10832 
Farms run by owners, 132,574 (55.9%); 145.107 (57.6%) 
Farms run by tenants, 101,196 (42.7%); 104,379 (41.4%) 

Per cent owned farms unmortgaged 52.0; 59.8 

Per cent farms reporting automobiles 52.9; telephones 73.2 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $864,737,833; $364,190,261 

" cereals $684,753,430; $297,523,098 

Corn, acres 7,908,385; 10,045,839 

production (bu.) 285,346,03 1 

10-yr. av. yield per acre 33.7 bu. 

Wheat, acres 4,103,035; 2,185,091 

production (bu.) 70,890,917; 37,830,732 

10-yr. av. yield per acre 16.3 bu. 

Oats, acres 4,291.066; 4,176,485 

production (bu.) 129,104,668; 150,386.074 

10-yr. av. yield per acre 37.4 bu. 

Rye, acres 319,636; 58,973 

production (bj.) 3,872,621; 787,519 

10-yr. av. yield per acre 16.8 bu. 

Barley, acres 176,792; 63,325 

production (bu.) 4,226,911; 1,613*59 

10-yr. av. yield per acre 31.2 bu. 

Hay and forage, acres 

4^01^476 

production (tons) 7,063,254 

value $120,790,711; $40,566,16,2 

Potatoes, white, acres 86,384; 138,052 

production (bu.) ... 4,699,134 ; 12,166,091 

10-yr. av. yield per acre 70 bu. 

sweet, acres 8,003; 10,568 

production (bu.) 668,845; 1,050,932 

10-yr. av. yield per acre 91 bu. 



Buckwheat, acres.. 



production (bu.)_ 
Sorghum, acres 



.. 4,696 
52,771; 



4,138; 



production (tons). 
Maple sugar, trees tapped... 



14,846 

.41,167; 
.38,341; 



10,654; 



68,125 



89,421 



; 13,602,676 
4,985; 



48,098 

production (lbs.). ... 1,436; 5,366 

Small fruits, acres 1 1 ,2 1 5; 

11,723 

production (quarts). 10,591,818; 

Strawberries, acres 

5,410 

production (quarts). 6,901,199; 8,031,824 Vegetables, 
acres 60,705; value $31,351,407; $16,300,654 Apples, 
production (bu.). . . . 4,673,117; 3,093,321 

Pears, production (bu.) 374,925; 249,365 

Peaches, production (bu.). ... 449,601; 1,222,570 

Plums and prunes, (bu.) 83,017; 78,566 

Grapes, production (lbs.). . .. 10,339,018; 16,582,785 

Forest products, value $6,259,154; ' $3,325,259 

Nurseries: acres 1,869 in 155 establishments; 

receipts $780,092 

Greenhouses, sq. ft. under glass 19,626,091; 

receipts $9,978,606 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 231,744; pure breds 52,545 

Value all livestock on farms. .$446, 154,064: $308,804,431 

Horses, number 1,296,852; 1,452,887 

value $118,708; $163,363,400 

Mules, number 168,274; 147,833 

value $20,628,517; $18,140,335 

All cattle, number 2,788,238; 2,440,577 

value $182,258,690; $73,454,745 

Beef cattle, number 1,283,178 

Dairy cattle, number. . .. 1,505,060; 1,050,000 

Sheep, number 637,685; 1,059,846 

value $7,946,064; $4,834, 736 

Goats, number 9,977; 12,435 

value $48,290 

Swine, number 4,639,182; 4,686,362 

value $90,203,036; $36,210,179 

Poultry, number 25,864,558; 21,409,835 

value $25,234,061; $11,696,650 

Bees, number of hives 162,630; 155,846 

Livestock products, value. . ..$142,351,262; $67,390,680 
Value all dairy products. .. $71,998,333; $31,542,209 " eggs 

o n H rhinUnc . <CA7 AQfl fie^- 11/1 1/1*1 /1U7 " 
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INDIANA ("Hoosier State"), one of the north 
central Corn-Belt States, lying between 
37and 44 degrees north latitude, and 84 and 
89degrees west longitude. Area, 36,354 square 
miles, of which 469 are water. 

Land surface. Indiana lies partly in the 
Mississippi Valley and partly in the Great Lakes 
Basin. In general, the gently rolling surface slopes 
toward the southwest, where the lowest elevation 
(370 feet) is found. The highest land is in the 
northeast and along the east central border, and the 
highest point (1,208 feet) at Carlos City. The 
Wabash River and its tributaries rising in Ohio and 
reaching the Ohio River on the southwestern 
boundary, drain a large part of the state. The 
southern part drains directly into the Ohio River, 
the northwestern into Lake Michigan, and the 
northeastern into Lake Erie. The region along Lake 
Michigan is low and some of it swampy. Along the 
Ohio and lower Wabash Rivers, the land is subject 
to overflow. The country toward the south abounds 
in isolated hills, narrow valleys and precipitous 
cliffs. A large part of the central part is typical 
prairie. 

Soils. Except in the south, these are largely 
alluvial of glacial origin. The loams are brown, 
gray and black. In the northwest, is an extensive 
level area formerly marshy but now drained, on 
which the soils are largely black, sandy loams and 
mucks. In the "hill region" in the south, there is 
more clay and the soil is not so fertile, but suited 
for general farm crops, orchards and livestock. In 
the lower river valleys are alluvial soils. 

Climate. In general, this is mild and even. Cold 
winds from the lake region cause sudden changes in 
the north at times. _ Average annual temperature in 
the north is about 50 to 52 degrees; in the south, 54. 
Highest recorded temperature is 111 degrees at 
several different stations. The lowest is 33 degrees 
below zero, an exceptional record. The average 



frost- free season is about 160 days. Northern 
Indiana is subject to severe winter storms which 
sweep across the state. Average annual rainfall in 
the northern section is 36 inches; in the south 
somewhat more — from 

37to 55 inches, one station recording 55 inches. 
Average annual snowfall varies from 12 inches in 
the southwest to about 40 inches in the north. 

Opportunities. Fertile soils throughout most of 
the state, adaptable to all farm and orchard 
products, a congenial climate, abundant rainfall, 
good transportation facilities, make the state an 
excellent one for the farmer. No abandoned farms 
are reported. 

Products and industries. "Corn is King," 
exceeding in value all other cereals. Wheat, oats, 
hay and forage, potatoes, and tobacco are the 
leading farm crops, though all staple crops are 
produced to some extent. Fruit growing is 
extensive, apples and peaches being the leading tree 
fruits, grapes and small fruits being largely grown. 
Trucking is an extensive industry on the drained 
swamps in the northwest. Melon growing is 
important in several sections, while Indiana claims 
to lead in the production of tomatoes, largely for 
canning. Livestock is very important, hogs leading 
in number followed by cattle, sheep and horses. In 
value, horses rank first, cattle, hogs, mules and 
sheep following in order. Dairying is extensive, 
both for milk for city markets and for the 
manufacture of butter, cheese, ice cream and 
evaporated and condensed milk. Poultry exceed 
sheep in value, the state ranking high in this in- 
dustry. Limited fisheries are carried on in Lake 
Michigan and the Ohio River and its tributaries, 
more than half the value being obtained from 
mussels. Lumbering has declined, oak being the 
principal' timber at present. Coal and petroleum are 
the leading minerals, and the state is famous for its 
Bedford stone, one of the finest building stones for 
all purposes. Manufactures are 
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Value farm land 52,202,566,335; $1,328,196,515 




r aAleyrrand the Gulf of 
Mexico by the Ohio River and its tributaries. 
Evansville and Indianapolis are ports of entry and 
good markets. Other market towns in the State are 
New Albany, Fort Wayne, South Bend, Terre 
Haute, Hammond, Gary. 

History. First explorer, La Salle, 1679-80; the 
French erected a fort at Vincennes 1702 and made 
first permanent settlement shortly after. The 
English occupied the territory in 1763. Ceded to 
the United States 1783. Admitted to the Union 
1816. Capital, Indianapolis; population, 1910, 
233,650. 

Agricultural organization. Agricultural College 
and Experiment Station, parts of Purdue 
University, and Cooperative Demonstration work, 
Lafayette; Board of Agriculture, Kentland; Swine 
Breeders' Association, Union City; Sheep 
Breeders' and Feeders' Association, Indianapolis; 
Corn Growers' Association, Livestock Breeders' 
Association, Cattle Feeders' Association, Dairy 
Association, Horticultural Society, Draft Horse 
Breeders' Association, Federation Associations, 
Stallion Registration Board, all Lafayette. The 
State Fair is held at Indianapolis. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 2.930,390; 2,700,867 

City 1,482,855 (50.6%); 1,143,835 (42.4%) 

Country.. 1,447,535 (49.4%); 1,557,041 (57.6%) 

Number of farmers 205,126; 215,485 

White 204,554 (99.4%); 214,680 (993%) 

Non-white 572 (0.6%); 805 (0.7%) 

Land area, acres 23,068,600 

Acres in farms 21,063,323; 21,299,823 

Acres farm land improved 16,680,212: 16,931,252 

Average acres per farm. 102 (81 impr.); 98.8 ( 78.6 impr.) 
Acres artificially 

drained 8,308,844 (49.8% impr. farm land) 

Acres needing drainage 1,717,068 (8.2 % allfarm land) Farms 
by size, number: 

Up to 19 acres ; 19,916:23,644 

20 " 49 " 34,949; 40,161 

50 " 99 •" 65,066; 67,221 

100 " 174 " 57,895; 57,261 

175 " 499 " 58,186; 57,755 

Over 500 " 1,917; 2,045 

Value all farm property. .$3,042,311,247; $1,809,135,238 Per 
cent increase in ten years 68; 84.9 



acres. 

pn 

10-yr. av. 
Barley, acres 



production (bales). . 1,427,772; 234,298 

10-yr. av. yield per acre 28. bu. 

Hay and forage, acres 3,303,056; 2,300,579 

production (tons). .. 5,133,742 ; 2,880,104 

Value $79,874,640; $24,902,395 

Potatoes, white, acres 62,192; 99,504 

production (bu.).... 2,477,03-'.; 8,905,679 

10-yr. av. yield per acre .76 bu. 

sweet, acres 3,409; 1,561 

production (bu.) 195,515; 178,300 

1 0-yr. av. yield per acre 1 05 bu. 

Sorghum, acres 12,307; 11,829 

production (tons). .. 52,210; 77,600 Maple sugar trees 
tapped. . . . 55S,36&;742,586 

Sugar produced (lbs.) 14,487; 33,419 

Small fruits, acres 7,565; 

5,919 

production (quarts). 6,812,972; 7,424,831 Vegetables, acres 
53,468; value $21,254,878; $1,454,0362 

Apples, production (bu.) 925,624; 2759,134 

Pears, production (bu.) 109,463; 319325 

Peaches, production (bu.). .. 82,266; 1174,389 

Plums and prunes, (bu.) 33,536; 77,065 

Grapes, production Obs.). . .. 6,612,804; 12,817,353 

Forest products, value $10,955,856; $5,603,332 

Nurseries: acres 1,330 in 123 establishments, 

receipts $409,475 

Greenhouses: sq. ft. under glass 7,229,383; 

receipts $3,056,094 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 197,929; pure breds 3 1,127 

Value all livestock on farms. .$261,264,188; $173,860,101 

Horses, number 713,233; 813,644 

value $66,703,216; $87,118,468 

Mules, number 100,358; 82,168 

value $11,988,392; $9,678,014 

All cattle, number 1,546,095; 1,837,607 

value $94,529,884; $39,110,492 

Beef cattle, number 599,694 

Dairy cattle, number. ... 946,401; 633,591 

Sheep, number 643,889; 1,336,967 

value $7,628,968; $5,908,496 

Goats, number 7,872; 7,290 

value $37,294 

Swine, number 3,757,135; 3,613,906 

value $63,095,220; $23,739,586 

Poultry, number 17,147,576; 13,789,109 

value $16,757,365; $7,762,015 

Bees, number of hives 87,045; 80338 

Livestock products, value. . .. $99,350,023; $44,319,539 Value 
all dairy products. .. $44,072,646; $16,666,374 " eggs and 
chickens. .. $52,765,970; $26,013,342 " wool and mohair. .. .■ 

$2,322,127; $1,534,108 

" honey and wax $189,280; $105,715 

Milk produced (gallons). . . 238,793,861; 194,736,962 

Butter made (lbs.) 18,344,239; 43,181,817 

Eggs produced (dozens) 83,101,293 
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IOWA ("Hawkeye State"), one of the North 
Central States, situated between 40 and 44 degrees 
north latitude, and 89 and 97 degrees west 
longitude. The Mississippi River forms the eastern 
boundary, the Missouri and Big Sioux Rivers the 
western. Area, 56,025 square miles, of which 550 
are water. 

Land surface. The surface is largely a gently 
rolling prairie, nearly level and sloping gradually 
from the northwest (elevation of about 1,800 feet) to 
the southeast where, at Keokuk, the lowest 
elevation, 477 feet, is reached. The average 
elevation is somewhat more than 1,000 feet. About 
.the only rough surface is that of the steep bluffs 
along the rivers. Two-thirds of the state drains into 
the Mississippi River, the remainder into the 
Missouri. The highland dividing the two river 
systems extends from a little west of the center of 
the southern boundary, irregularly north-northwest 
across the state. There are numerous small and 
beautiful lakes in the north central part of the state. 
There are no extensive forests, but some timber belts 
along the streams. The lowlands along the_ rivers 
are sometimes subject to overflow. Principal 
tributaries of the Mississippi River are the Des 
Moines, Iowa, Cedar, Wapsipinicon, and of the 
Missouri, Big Sioux and Little Sioux Rivers. It is 
said that 97 per cent of the land surface is tillable, 
though some of it needs draining. 

Soils. The soil is largely of glacial origin but free 
from boulders, and remarkably fertile and easily 
worked. The prairie soil is_ a black loam of sand 
and clay. In the Mississippi and Missouri Valleys is 
found a layer of loess — a fine, yellowish sand and 
clay. The soil of the other river bottoms is alluvial. 

Climate. The winters are moderately cold and the 
summers, while hot, are not usually extreme. The 
average annual temperature is about 47 degrees; the 
highest recorded temperature 112 degrees; the 
lowest, 36 degrees below zero. These extremes are 
unusual. 



The frost-rfree season is about 160 days, a little 
longer in the southwest. The average annual rainfall 
is about 33 inches, the precipitation being heaviest 
along the Mississippi River. The snowfall is 
comparatively light. 

Opportunities. No public lands are available. The 
prices of farm lands range from $100 to $300 per 
acre, and there is very little land that can be bought 
for less than $100 per acre. Information may be 
obtained from the Agricultural Experiment Station, 
Ames. 

Products and industries. Leading farm activities 
are the production of cereals, livestock and fruits of 
nearly all kinds. Iowa has led the states in the 
production of many farm crops. Corn is the leading 
cereal, followed by oats, wheat, barley, rye, 
buckwheat, flaxseed and others. It is among the 
leaders in livestock, and dairying is extensive all 
over the state. Great numbers of swine are raised, 
many horses, mules and sheep; poultry is a valuable 
product. It is said that no other state feeds so large a 
part of its grain products to its farm animals. Iowa 
abounded in native fruits and nuts, many of which 
have been bred and developed into valuable varie- 
ties. Most fruits succeed best in the southern part, 
the soil seeming to be more favorable. Apples are 
the leading fruit, followed by plums and prunes, 
cherries and grapes. Pears succeed in few localities. 
Peaches are grown in limited quantities in the 
southwest. Most small fruits succeed well 
everywhere, but require more care in the northern 
part. The only important mineral is coal, in the 
production of which Iowa ranks second among the 
states west of the Mississippi. Clay and clay 
products and limestone are valuable. Manufactures 
are not so important as in some other states, but are 
increasing and well distributed throughout the state. 
Most important of all are the slaughtering and meat- 
packing industries; next is factory-made butter, 
cheese and condensed milk, the larger part of the 
value of these being in butter; flouring; car con 
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Transportation and markets. Iowa ranks high in 
railway mileage, 10,000 miles, and the state is well 
covered. Several of the great trunk lines cross it; 
connecting and local lines are numerous. Des 
Moines is the leading railroad center and an 
important market, as are Keokuk, Davenport, 
Dubuque, Sioux City, Cedar Rapids, Burlington, 
Council Bluffs. River communication is important 
on the Mississippi. There are, in round numbers, 
100,000 miles of public highways, which are being 
uniformly graded, and many of them surfaced with 
gravel. The Lincoln Highway passes through the 
State from east to west, and the Jefferson Highway 
from north to south, intersecting about the middle 
of the state. 

History. Named from the Iowa Indians, meaning 
beautiful land. From 1788 to 1810 the French had a 
trading and mining settlement at Dubuque. The 
region was ceded to the United States as part of 
Louisiana in 1803. Several settlements along the 
Mississippi made in 1833 and succeeding years. 
After being successively apportioned to the terri- 
tories of Missouri, Michigan and Wisconsin, Iowa 
was organized as a separate territory in 1838, with 
the capital at Burlington. It embraced the greater 
part of the present state of Minnesota and all of the 
Dakotas. Admitted to the Union with its present 
boundaries in 1846. Des Moines became the capital 
1857; population, 1910, 86,368. 

Agricultural organization. Department of 
Agriculture, Des Moines. College of Agriculture 
and Mechanic Arts and Experiment Station, 
Cooperative Demonstration Work, Forestry and 
Conservation Association, Ames. Horticultural 
society, Society of Iowa Florists, Western Grain 
Dealers' Association, Des Moines; Iowa Corn and 
Small Grain Growers' Association, Ames; Corn 
Belt Meat Producers' Association, Des Moines; 
Beef Producers' Association, Mi. Pleasant; State 
Highway Association, Ames; Swine Breeders' 
Association, Rolfe; Dairy Association, Iowa Falls; 
Draft Horse Breeders' Association, Des Moines; 
Shorthorn Breeders' Association, Marion; 
Aberdeen- Angus Cattle Breeders' Association, 
Newton; Beekeepers' Association, Center Point; 
Poultry Association, Cedar Rapids; Fish and Game 
Protective Association, Dubuque; Sheep Breeders' 
Association, Bloomfield; Shropshire Breeders' 
Association, Ames; Meat Producers' Association, 
Des Moines. State Fair annually at Des Moines. 

The 1917 Legislature appropriated $50,000 
annually for soil survey work. 

The Experiment Station Director reports that, 
although Iowa ranks fifteenth in population and 
twenty-third in area of land, she ranks first in total 
value of farm products, combined value of 
livestock, value of farm property per farm, 
increased value of farm 



property during decarlo ending 1910, percentage of 
farm land improved, percentage of total area in 
farms, number of automobiles per capita, value of 
horses, value of cattle, value of hogs, number of 
poultry, value of egg production, value of farm 
implements, tonnage of forage crops, production of 
corn, production of oats, and production of grass 
seed. 

Statistics 
1. Forms and Farm Property, 1920 and 1910 

Population 2,40- 1 ,02 1 ; 2,221- 771 

City 875,495 (36.4%r. 6gi().051 130.6%1 

Country.. 1,528,526 (63.6%;; 1,544.717 (69.4%) 

Number of farmers 213.439; 217,014 

White. ..213,330 (S9.9%); 216,843 (99.9%) 

Non-white 109 (.]%); 201 (.1%) 

Land area, acres 35,575.040 

Acres in farms 33.474,896; 33.930.6ZP, 

Acres farm land improved 28,606,951; 29.491,199 

Average acres per farm 156 (134 impr.); 156-3 (135 impr.) 
Acres artificially drained, 7,334,404 (25.6% imp. farmland) 
Acres needing drainage, 2,052,942 (6.1% all farm land; Farms 
by size, number; 

Up to- 19 acres 11,521; 13,724 

20" 49 " 13,117; 15,678 

50" 99 " 35,959; 38, 712 

100 " 174 " 85,549; 80,121 

175 " 499 " 65,279; 66,165 

Over 500 " 2,014; 2,644 

Value all farm property.. ,S8,524,870,956; S3, / '45, 860,544 

Per-cent increase in ten years 127; 

136 

Value farm land 56,679,020,577; $2,801,973,729 

"buildings 5922,751,713; $455,405,671 

" implements. . . 5309,172,398; $95,477£48 

" livestock $613,926,268; $393,003,196 

Av. value all property per farm 539,941; 517,259 

" " land and buildings per acre S227.09; $96 

Farms run. by owners,3 12 1,888 (51.9%); 133,00s (61.2%) 
Farms run by tenants 89,064 (41.7%); 82,115 (37.8%) 

Per cent owned farms unmortgaged 37.6; 47.5 

Per cent farms. reporting automobiles 73.1; telephones 86.1 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops 5890,391,299; S.309,376,240 

" cereals 5696.022,846; $230,205,315 

Corn, acres 9,006,733 ; 9,229,378 

production (bu.).... 371,362,393; 341,750,460 10-yr. 

av. yield per acre : 37.3 bu. 

Wheat, acres 1,437,743; 526,777 

production (bu.).... 21,591,928; 8,055,944 10-yr. av. 

yield per acre 18 bu. 

Oats, acres 5,484,113; 4,655,154 

production (bu.).... 187,045,705; 128,198,055 10-yr. 

av. yield per acre 37.7 bu. 

Rye, acres 89,458; 42,042 

production (bu.).... 1,110,739; 570,996 10-yr. av. yield 

per acre 18 bu. 

Barley, acres 236,314; 571,224 

production (bu.).... 5,352,802; 10,964,184 

10-yr. av. yield per acre 28.4 bu. 

Hay and forage, acres 4,555,824 

production (tons) 9,327,772 

value $146,959,888; $59,395,318 

Potatoes, white, acres 97,336; 169,567 

production (bu.) 4,438,5 15; 14, 710,247 

10-yr. av. yield per acre 78 bu. 

Buckwheat, acres '6,956; 9,066 

production (bu.).... 99,587; 120,559 
Sorghum, acres 9,698; 4,996 

production (tons). .. 45,340; 24,597 Maple sugar, 
trees.ta,pped.... 19,838; 23,965 sugar made (lbs.) ... 3,130; 

6,173 

Small fruits, acres 7,885; 7,211 

production (quarts) 8,837,293; 10,344,052 Vegetables, acres 
73,372; value 528,305,846; $12,021,408 

Apples, production (bu.) 1,810,443 ; 6,746,668 

Pears, production (bu.) ; 30,036; 44,449 

Peaches, production (bu.), ... 1,891; 23JSO 

Plums and prunes, (bu.) 27,929; 158,036 

Grapes, production (lbs.). . .. 12,165,318; 11,708,336 

Forest products, value $4,404,555; $3,649,032 

Nurseries: no. 194; acres, 2,158; receipts $532,399 
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Greenhouses: sq. ft. under glass, 3,663.189; 

receipts $2,059,773 

3.Livestock, 1920 and 1910 

Number farms reporting 

livestock 208,534; pure breds 56,074 

Value all livestock on farms. .$613,926,268; $393,003,196 

Horses, number 1,386,522; 1,492,226 

value $127,297,231; $177,999,124 

Mules, number 81,520; 55,524 

value $10,041,522; $7,551,818 

All cattle, number 4,557,708; 4,448,006 

„ value $258,677,963; $118,864,139 

Beef cattle, number 3,038,198 

Dairy cattle, number.. .. 1,519,510; 1,492,226 Sheep, number 
1,092,095; 1,145,549 



Sheep, value 

$12,883,597 

Goats, number 10,526 

value $59,594 

Swine, number 7,864,304 

value $176,264,026 

Poultry, number 28,352,515 

value $27,779,633 

Bees, number of hives 138,319 

Livestock products, value. . ..$130,250,447 
•Value all dairy products. .. $55,408,744 " 
eggs and chickens. .. $70,212,544 " wool and 
mohair. ... $3,765,909 

" honey and wax $863,250 

Milk produced (gallons). . . 361,426,362 

Butter made (lbs.) 25,422,675 

Epps nroHuned fdozensl 1 20.967.3 1 9 



$5,748,836 
20,664 

7,545,852 
$69,693,213 
23,482,888 
$12,269,880 
160,021 
$66,053,865 
$31,196,889 
$33,150,583 
$1,420,975 
$285,422 
318,954,509 
38,679,566 
108,662,888 



KANSAS 



KANSAS ("Sunflower State"), a North-^itW^ 
State, is situated between 37 and 40 degrees north 
latitude, and 94 and 103 degrees west longitude. 
The northern part of the east boundary is the 
Missouri River. Area, 82,158 square miles, 384 of 
which are water. 

Land surface. Kansas is a prairie state. Nearly the 
entire surface is an undulating plain which slopes 
gradually from nearly 4,000 feet elevation in the 
west to 750 to 1,000 feet in the east and south. High 
bluffs are found along many of the rivers, those 
along the Missouri being more than 200 feet. The 
Arkansas River drains the southern part; its chief 
branches are the Cimarron, Verdigris and Neosho. 
Chief branches of the Kansas in the north are Big 
Blue, Republican, Solomon and Smoky Hill. There 
are few forests, but tree planting has been done to 
some extent by the Federal Government. 

Soils. These are chiefly silt loams. Those of the 
northeastern part have been formed by glacial 
action, and are quite fertile; those of the 
southeastern part are residual shale and sandstone 
and are not especially fertile; throughout the central 
and east central parts the soils are residual, chiefly 
from limestone, and quite productive; in the 
northwestern section they are of loessial formation, 
very high in plant food content but of limited 
productivity because of light rainfall. The soils of 
the southwestern corner (where the sand dunes are 
found) have been derived from outwash 



^rlrteEl^rEm the Rocky Mountains. The quite 
extensive river bottom soils are mainly sandy 
loams and are decidedly fertile. 

Climate. The average annual temperature for the 
state is 54 degrees. The winters are generally mild 
and the hottest summer days are tempered by cool 
evenings. Temperatures vary considerably from 
north to south, also because of altitude, from east to 
west. Highest recorded temperature for the north is 
115 degrees at Manhattan; lowest, 36 degrees 
below zero at Superior. For the south, highest, 114 
degrees at Winfield; lowest, 32 degrees below at 
Garden City. The extremes are rare. The frost-free 
season in the southeast is more than 200 days; in 
the northwest, 155 days. Rainfall has varied widely 
in different years, but the larger part usually falls 
during the growing season. It ranges from an 
average of 16 inches in the west to 44 inches in the 
east. Snowfall varies from 11 inches to. 52 inches 
in different parts of the state, and also varies 
greatly from year to year. The state has suffered in 
some seasons from severe droughts. Tornadoes are 
not unknown, especially in the central and southern 
parts of the state; they usually cause but little 
destruction and affect only small territories. 

Opportunities. Irrigation renders highly 
productive regions otherwise barren in the semi- 
arid western third of the state. So far, these are 
mainly in the Arkansas Valley, where an abundant 
supply of underground 
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OPPORTUNITIES 

stwm®mr$m;mc.mxnv.s,J^wam#m numerous 

flowing weMue $29,332,669; $25,629,418 

are iggf <fiffl^fi&eft...Qf ..cereal.^, fiaj/.. arid. i$wjmj 
vegetables, fruits @nidylt¥ttlstoi(iiknb©orn9^tl© leafehf/g 7 
cr^^n^^tv Through- Me^^^the^tote ? 
frmtS»9^^ a souttt;'.'.is /the^wheal V§). hard w ly^- 
wlient. f&e.us..for..ifs..millftlg,S|i9alities, is largely 
grown. Oats, rye and barley are important crops in 
the north and east. Potatoes, sweet potatoes and 
other vegetables are successfully grown in the 
south and east. Broom corn, sorghum, millet, kafir 
, l1H n 1 r i-- h -&^ p rtijS?J? r1 , ' Alfalf / * -hold 
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Non-white 1,238 (."%); 1,601 <1.%) 

Land area, acres 52,335,360 

Acres in farms 45,425,179; 43,384,799 

Acres farm land improved 30,600,760; 29,904,067 

Average acres per farm. 274 (186 impr.); 244 (168 impr.) 




bstone and salt. The manufactures £r< 
a giSBtebmf8fee u §te h StBre§l.pTe 





and conctenseo rairk.manulacUinng.. , 

WiesWW v^te¥ e &rhiiuaft;a 1 i e §i 1 i on fcarl 
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llftl89 u ^9^?P t 83 1 3S ) f me southwest has sot 
&m&im.' qftanW fd?et;th(i n rttesaiastHSiaffld 
Korfeaafeirih gag n i^g ^loJe^tefifct rvBffieM Yfieh 
f^lYSfjQrlsigfi^QfifiltQie French explored it in 1719. 
TO<0<lfe©te and thferlBQ$lp>«®tiois tr^ersMitfie S»gs 
ftegig)M. o£ gfifflter^oljw WS<fcB8lsfeva(tiffert f 
%hmtA$®Me&i; loM7£o*yBilfes iiwfee §©ai%fftafifennn 
fttesnSUri tefritl09ytfa6]CgS4eet Aifigh aplal^iiaadubJt Ml 
struggle irbdheeBQrtarte^av&gmafiaO piol ,2fl§v&9t. 
IhcestalKaiisaiiswaao athfiiMiisksippffrBavsratehieh 
ffl&6ds Cfipritah, Tdp2kncpopdhTtg3n}lie91§pifli western 
boAgracylfDhffil geoj^pdisktparis tfiwHH^theiweAlgahd 
nurttiWesMdhaExipniim^ naStatiboaveMB«*<Ctoies, 
flaanbbs&Miswts, HSbmimcVt'ont, /flijes, tfeWeik£iity.n 
SfejpfirathvCaH?emonstration Work, Hays, Parsons, 
DoggxlsCfi&efimlois, llimlf Ifflfte§tofi&}t(jhfir8>tfgfoe 
fi«ffiWgsttianrrg»^r4#4gi[iestone and sandstone 
which somewhat lessens its fertility. In the south 
and west are some clay soils and along the rivers 
typical alluvial formations. Much of the loamy 
limestone soil is underlaid with clay. A large part of 
the 
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3. Livestock, 1920 and 1910 Farms reporting 
livestock 160,739; pure breds 26,771 
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ly grown in the western central part along the 
rivers, and the state leads in this product. Kentucky 
raises about nine tenths of the hemp fiber of the 
country. Cotton, sorghum, potatoes, sweet potatoes 
and watermelons are extensively grown. Apples, 
peaches, pears and other tree fruits, grapes and 
small fruits are increasingly produced. Dairying 
and sheep raising, for which the state is admirably 
adapted, are increasing. Large quantities of poultry 
are produced. Lumbering is carried on to a 
considerable extent. River fisheries are extensive. 



Value farm land 5 1.050,752,630; $484,464,617 

""buildings 5254,406,256; $150,994,755 

" implements 518,354,857; $20,851,846 

" livestock $158,387,284; $117,485,662 

Av. value all property per farm 55,587; $2,986 

" " land and buildings per acre 560,39; $28.64 

Farms ran by owners 179,327 (66.6%); 170,332 (65.7%) Farms 
run by tenants 90,330 (33.4%); 87,860 (33.9%) 

Per cent owned farms unmortgaged <55; 

79.6 

Per cent farms reporting automobiles 10.5; telephones 27 

2. Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops 5347,338,828; $130,594,808 

" cereals 5 1 5 1 .792.740; $6 6. 738.651 




tow. tsentege of Apiculture 
and Experiment Station; Cooperative 
Demonstration Work, Lexington-, Industrial and 
Normal Institute for Colored Persons, Frankfort; 
Board of Agriculture, Frankfort; State Grange, 
Beef Cattle Breeders' Association, Dairy Cattle 
Club, Corn Growers' Association, Horticultural 
Society, Burley Tobacco Society, Trotting Horse 
Breeders' Association, Poultry Association, Duroc- 
Jersey Association, Berkshire Association, Sheep 
Breeders' Association, Swine Breeders' 
Association, State Fair Association. 



Statistics 

1 Farms and Farm Property, 1920 and 1910 

Population 2,416,630; 2,289,905 

City 633,543 (26.2%); 555,442 (24.3%) 

Country.. 1,783,087 (73.8%); 1,734,463 (75.7%) 

Number of farmers 270,625; 259,185 

White 257,998 (95.3%); 247,455 (95.5%) 

Non-white 12,628 (4.7%); 11, 730 (4.5%) 

Land area, acres 25,715,840 

Acres in farms 21,612,772; 22,189,127 

Acres farm land improved 13,975,746; 14,354,471 

Average acres per farm. .79 (52 impr.); 85.6 (55.4 impr.) 
Acres artificially drained 225,228 (1.6% impr. farm land) 
Farm land needing drainage. 573,299 (2.7% all farm land) 
Farms by size, number: 

Up to 19 acres 58,965; 55,472 

20 49 .. .63,571; 58,537 

50 99 71,200; 65,778 

100 17 50,991; 50,134 

175 4 28,843; 26,639 

Over 49 2 J 056: 2,625 

$773,197, M) Per 
95.3; 64.3 



Value all fifrm property. . 
cent increase in ten years.. 



.$1,511,901,077: 



f^^.^.^r^m^N^ ■■ 

production (bu.).... 1,222,651; 1,326,245 

10-yr. av. yield per acre 96 bu. 

Tobacco, acres 634,038; 469,795 

production (lbs.).... 505,150,592 ; 398,482,301 

10-yr. av. yield per acre 858 lbs. 

Sorghum, acres 49,968; 52,858 

production (tons). .. 154,963; 198,404 

Small fruits, acres 6,163; 

4,387 

production (quarts). 5 323,010; 4,972,702 

Strawberries, acres 3,112; 

1,553 

production (quarts). 3,194,624; 2,114,929 Vegetables, acres 
16,124; value 526,163,576; $11,850,994 

Apples, production (bu.) 1,280,549; 7,368,499 

Pears, production (bu.) 54,764 ; 251,536 

Peaches, production (bu.). . .. 459,681; 1,623,379 

Plums and prunes, (bu.) 68,317; 139,346 

Grapes, production (lbs.). . .. 1,497,769; 3,680,182 

Forest products, value §16,606,621; $7,843,142 

Nurseries; acres 230 in 47 establishments; receipts 567,245 
Greenhouses: sq. ft. under glass 1,662,532; 

receipts S7 18.453 

3.Livestock, 1920 and 1910 

Farms reporting livestock.. 253,144; pure breds 11,379 Value 
all livestock on farms. .5158,387,284; $117,486,662 

Horses, number 382,442; 443,034 

value §37,075,671; $44,786,160 

Mules, number 292,857; 225,043 

value $35,38 1 ,809; $26,402,090 

AU cattle, number 1,093,453; 1,000,937 

value 552,291,343; $25,971,571 

Beef cattle, number 433,659; 

Dairy cattle, number. ... 659,794; 409,834 

Sheep, number 707,845; 1,363,013 

value $7,905,169; $5,573,998 

Goats, number 35,045; 29,869 

value $125,047 

Swine, number 1,504,431; 1,491,816 

value 515,471,514; $8,951,692 

Poultry, number 1 1 ,020,23 1 ; 8, 764,204 

value $7,256,725; $4,461,871 

Bees, number of hives 156,889; 152,991 

Livestock products, value. . .. 550,928,217; $24,776,564 

Value all dairy products. .. 522,487,710; $9,055,813 

" eggs and chickens. .. $26,210,759; $14,542,124 

" wool and mohair. ... $1,775,201; $976,385 

" honey and wax. ... • $454,547; $202,242 



FARMING FACTS AND 
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LOUISIANA ("Creole State") a Gulf State, lies 
between 28 and 33 degrees north latitude, and 89 
and 94 degrees west longitude. The Mississippi and 
Pearl Rivers form most of the eastern boundary, and 
the Sabine River a large part of the western. Other 
rivers within the state are the Red, Ouachita, and 
Pearl. Area, 48,506 square miles of which about 
3,097 are water surface. The state has a coast of 
very irregular outline, and many outlying islands. 

Land surface. Approximately 36 per cent of the 
area is hill land, 30 per cent alluvial or bottom 
lands, 8 per cent high prairie, 7 per cent "bluff," 4 
per cent pine flats, 3 per cent lakes and 12 per cent 
flat prairie and coast marsh. The hill lands vary 
from gentle undulations to rather steep hills reach- 
ing in the north central portion of the state an 
elevation of 484 feet. The hill section west of the 
Mississippi River extends from the west bank of the 
Ouachita River to the western border of the state, a 
distance of about 125 miles, and from the 
Louisiana- Arkansas line southward an extreme 
distance of about 185 miles, forming a broad Y- 
shaped area. The alluvial formation of the Red 
River cuts through this territory diagonally from the 
northwest corner to the southeast, with a width 
varying from 2 to 20 miles. About one- half of the 
area east of the Mississippi River and north of Lake 
Pontchartrain is also hill land. The prairie region 
occupies the central southern portion of the state 
with a belt extending westward to the state line, 
with an elevation not often exceeding 50 feet above 
sea level. The greater portion of the "bluff area is 
adjacent to the east bank of the Mississippi River, 
from Baton Rouge to the Mississippi state line, and 
to the west bank of the Bayou Mason in north 
Louisiana, though a broken belt extends from the 
Bayou Mason ridge to the Gulf. This formation is 
often cut into deep ravines near the streams, but 
otherwise is of gently rolling surface, or almost flat. 



"Pine flats" are level stretches of pine forests 
bordering the hill lands in the southeastern and the 
southwestern portions of the state. The alluvial 
lands have been formed from the deposits of the 
sediment-carrying streams. The flood plains of the 
Mississippi, Red, Ouachita and Atchafalaya Rivers 
constitute the more important areas of this 
formation. The banks of the streams are the highest 
elevations. Some of the alluvial lands of the Red 
and the Ouachita Rivers are above the crest of the 
highest flood waters, but the remaining territory is 
protected from overflow during flood periods by 
earth embankments or levees along the banks of the 
streams. 

Soils. There are several varieties of soils in each 
formation. Sandy loams and sandy soils prevail in 
the hill lands, of moderate fertility, respond readily 
to fertilizers, and are easily cultivated. In the 
alluvial sections, the areas nearest the streams are 
generally sandy, or sandy loams, gradually blend- 
ing into stiff silt soils of the lower levels, all very 
fertile. The bluff soils vary widely, but light silt and 
clay loams predominate, less fertile than the 
alluvial, more fertile than the hill. The pine flats 
are generally regarded as poor soils, though with 
good surface drainage and heavy fertilization, they 
produce large yields of early truck crops. Prairie 
soils generally overlie a hard pan, rendering these 
regions especially suited for irrigating rice crops 
with a minimum amount of water. They are better 
suited to rice and small grains than to general 
farming. 

Climate. The climate is mild, even subtropical, 
in the. extreme southern portion. Occasionally 
sudden changes in temperature occur during the 
winter months, and though low temperatures are of 
short duration, they seem colder than the 
thermometer would indicate. Freezing temperatures 
are likely to extend to the Gulf at any time during 
the winter months, though some win 
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m summer are 

about 96 degrees in the southern portion, and 98 in 
the northern portion. Gulf breezes temper the 
climate to a distance of almost 150 miles inland. 
The average frost-free season is about 8 months for 
the northern, 9 months for the southern portion of 
the state. The average annual rainfall is about 70 
inches for New Orleans and 45 in Shreveport, with 
intermediate average for intermediate areas. 
Rainfall is generally well distributed. Complete 
crop failures are unknown. 

Opportunities. There are no public lands 
valuable for agricultural purposes. Much public 
land has recently become valuable because of the 
discoveries of oil and gas on or near them. Land 
offices are at Baton Rouge. 

Products and industries. Leading farm activities 
are the production of sugar cane, cotton and rice, 
with corn the leading cereal, and the production of 
vegetables for northern markets, sweet and Irish 
potatoes, fruits and livestock. Louisiana leads in 
the production of sugar cane and rice, but corn, 
sugar and cotton have each held the place of 
greatest value in recent years. Rice is largely 
grown on the prairie soils toward the western bor- 
der, much being irrigated from wells by pumping. 
Hay and oats are important crops. Some orchard 
fruits are grown in the north, and subtropical fruits 
in the south, but the most important small fruit is 
the strawberry. Special trains are operated for 
transporting the strawberry crop of Tangefeboa 
Parish during the high productive portion of the 
season. Blackberries and dewberries are abundant 
in uncultivated lands. Grapes do well if sprayed 
for protection against black rot. Potatoes and sweet 
potatoes thrive. Pecan orcharding is becoming an 
important industry. Livestock growing is 
increasing. Dairying is important. Lumbering is 
extensive, its products ranldng second in value in 
the United States. Fisheries employ many men, 
with considerable capital invested. The state ranks 
first in the United States in the production of furs. 
The oyster and shrimp fisheries supply several 
large canning factories, as well as an extensive 
fresh trade throughout the south and central states, 
distant shipments being made under refrigeration. 
Leading minerals are petroleum, gas, sulphur, salt. 
Main manufactures are sugar, sirup, and molasses, 
canned foods (oysters, shrimp, vegetables), lumber 
and timber, cottonseed oil and cake, cleaned and 
polished rice, bags, bakery products, malt liquors, 
foundry products, copper, tin, and sheet-iron 
products, turpentine and resin, wood distillates, 
paper and refined petroleum products. 

Transportation and markets. Louisiana is well 
covered by railroads. In his report for 1916, the 
Commissioner of Agriculture and 



Immigration says: "Four or 5 years ago, there were 
but few miles of hard-surface roads in the state. 
Today there are 1,014 miles, and millions of 
dollars have been appropriated for a continuation 
of the work." A large part of the state is accessible 
by river steamboats. The Gulf of Mexico gives an 
outlet for coastwise and export shipping. New 
A Orleans is the second largest port in the United 
States, and an excellent market. Shreveport, Baton 
Rouge, Alexandria, Monroe and Lake Charles are 
other leading cities. 

History. Louisiana was first explored by the 
Spaniards in 1519 to 1541. In 1682, La Salle took 
possession in the name of the King of France, 
Louis XIV. It became an independent colony in 
1711. New Orleans was founded in 1718, made the 
capital in 1722. Became a royal province in 1731. 
After various changes and revolts, in 1803, 
Louisiana was purchased by the United States 
from France. In 1804, organized as Territory of 
Orleans; in 1812 admitted as a state, which 
seceded in 1861. In 1852 the capital was removed 
to Baton Rouge (population, 1910, 14,897). 

Agricultural organization. Agricultural and 
Mechanical College and Experiment Station, 
Commissioner of Agriculture and Immigration; 
State Livestock Sanitary Board, State Counsel of 
Defense, all Baton Rouge. Sugar Station, Audubon 
Park; North Louisiana Station, Calhoun; Rice 
Station, Crowley; Southern University and A. & M. 
College, Scotland Heights, Baton Rouge. Louisiana 
Dairymen's Association; Louisiana Swine 
Breeders' Association, Louisiana Jersey Breeders' 
Association; Louisiana Holstein Breeders' 
Association; Louisiana Horticultural Society; 
Louisiana Sugar Planters' Association, Louisiana 
Cane Growers' Association, Louisiana Rice 
Growers' Association. State Fair held at 
Shreveport. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 1,798,509; 1,656,388 

City 628,163 (34.9%); 496,516(30%) 

Country. . .1,170,346 (65.1%); 1,159,872 (70%) 

Number of farmers 135,463; 120,546 

White 73,404 (54.2%); 65,694 (54.5%) 

Non-white 62,059 (45.8%); 54,879 (4S.5%) 

Land area, acres 29,061,760 

Acres in farms 10,019,822; 10.439.4S1 

Acres farm land improved 5,626,226; 5,276,016 

Average acres per farm. .73.9 (39 impr.); 86.6 (43 impr.) Acres 
artificiallydrained, 1 ,004,935 (17.9 % impr. farm land) Acres 
needing drainage .. 1,095,769 (10.9% all farm land) Farms by 
size, number: 

Up to 19 acres 30,033; 

29,256 

20 " 49 " 61,346; 46,389 

50" 99 " 21,715; 20,248 

100 " 174" 12,855; 

13,681 

175 " 499 " 7,472; 8,406 

Over 500 " ;.- 2,042 ; 2,566 

Value all farm property $5S9,826$79T$301, 220,988 

Per cent increase in ten years 95; 51. 7 

Value farmland §383,6X8,162; $187,803,277 

" farm buildings .'. 590,420,631; $49,741,173 

" " implements : $32,715,010; $18,977,053 

" livestock $83,072,876; $44,699,485 



FARMING FACTS AND 
OPPORTUNITIES 

Av. value all property per farm $4,354; $2,499 

" land and buildings per acre $47.3 1 ; $22. 75 

Farms run by.ownera .. .57,254 (42.2%); 52,989 (43.9%) Farms 
run by tenants)... 77,381 (57.1%); 66,607(55.3%) 

Per cent owned farms unmortgaged 62.9; 79.3 

Per cent farms reporting automobiles 7.; telephones 6.3 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $206,182,548; $73,536,538 

"cereals $80,166,279; $24,786,984 

Corn, acres 1,504,970; 1,590,830 

production (bu.) 21,675,602; 26,010,361 

10-yr. av. yield per acre 19 bu. 

Oats, acres 33,443 ; 29, 711 

production (bu.) 489,380; 420,033 

10-yr. av. yield per acre 22.3 bu. 

Cotton, acres 1,343,334; 957,011 

production (bales) 306,79 1 ; 268, 909 

10-yr. av. yield per acre 163 lbs. 

Hay and forage, acres 208,631; 180,811 

production (tons). ... 278,556; 245,815 

value $7,083,068; $2,446,391 

Potatoes, white, acres 19,677; 19,655 

production (bu.) 971,705; 1,183,525 

10-yr. av. yield per acre 67 bu. 

Sweet, acres 68,033; 56,953 

production (bu.) 5,324,419; 4,251,086 

10-yr. av. yield per acre 87 bu. 

Peanuts, acres 17,670; 25,020 

production (bu.) 262,888; 412,037 

Sugar cane, acres 234,049; 329,684 

production (tons). .. . 2,435,683 ; 4,941,996 

Rice, acres 456,959; 317,518 

production (quarts). . 5,342,180; 6,420,207 

Strawberries, acres 4,007; 3,570 

production (quarts). . 5,323,890; 6,405,236 Vegetables, acres 
11,668; value $19,297,120; $6,282,904 
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Apple*, production (bu.) 43,910; 33,875 

Pears, production (bu.) 58,640; 35,554 

Peaches, production (bu.) 381,863; 290,623 

Plums and prunes (bu.) 41,683; 31,473 

Grapes, production (lbs.) 67,203; 106,595 

Forest products, value $5,450,619; $3,584,340 

Nurseries; no. 35; acres 335; receipts $101,097 

Greenhouses: sq. ft. of glass 301,004; receipts.. .$150,323 

3. Livestock, 1920 and 1910 
Farms reporting livestock ... .125,648; pure breds 3,807 Value 
all livestock on farms... .$83,082,876; $44,699,485 

Horses, number. 178,756; 181,286 

value $15,709,070; $11,789,695 

Mules, number 180,115; 131,554 

value $28,348,039; $15,624,962 

All cattle, number 804,241; 804,785 

value $26,620,595; $11,605,354 

Beef cattle, number 487,709; 

Dairy cattle, number 316,532; 279,097 

Sheep, number 129,816; 178,287 

value $672,159; $343,046 

Goats, number 91,249; 57,102 

value $229,940; 

Swine, number 850,562; 1,327,605 

value $7,541,443; $3,824,046 

Poultry, number 4,010,782; 3,542,447 

value §3,738,883; $1,326,614 

Bees, number of hives 31,079; 29,591 

Livestock products, value $13,613,465; $7,286,958 

Value all dairy products $4,509,985; $2,761,380 

" eggs and chickens $8,835,402; $4,392,017 

" wool and mohair $205,988; $99,650 

" honey and wax $62,090; $33,911 

Milk produced (gallons) 32,972,720; 32,702,130 

Butter made (lbs.) 4,252,318; 6,232,006 

Eggs produced (dozens) 13,136,046; 14,423,023 




MAINE ("Pine Tree State"), one of the New 
England States, and farthest north of the Atlantic 
States, is situated between 43 and 48 degrees north 
latitude, and 66 and 72 degrees west longitude. A 
number of rivers mark the boundary lines; the St. 
Francis and St. John on the north, the St. Croix on 
the east. Area 33,040 square miles, of which 3,145 
are water surface. 

Land surface. This is very irregular, being hilly to 
mountainous in the northwest, with a broad plateau 
covering most of the north central part. A central 
highland extends eastward across the state from 
about 46 degrees north latitude, about 1,500 feet 
high on the 



western border, to about 450 on the eastern. The 
country north of this highland drained by the St. 
John River is largely a forest dotted with lakes and 
swamps. South of the central highland the state 
slopes south and southeast and is drained by the St. 
Croix, Penobscot, Kennebec, Androscoggin and 
Saco Rivers. Hundreds of the state's 1,620 lakes 
are found here. ' The highest elevations are Mt. 
Katahdin in the central part, 5,200 feet; Mt. 
Bigelow, 3,600 feet, and Mt. Abraham, 3,388 feet, 
in the western part. The coast is very irregular with 
many bays; the headlands are mostly rocky and 
dangerous for vessels. 

Soils. The soils are as varied as the sur 
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poor and rocky for 
; the rivers and about 
the lakes and between the Penobscot and 
Kennebec Rivers are very fertile alluvial soils. 
Along the seacoast is much sterile sand and clay. 
In the northern and northeastern part, in 
Aroostook County, is a large area of very fertile 
soil. 

Climate. The climate is healthful but severe in 
winter. The ocean modifies the temperature 
considerably in the south, but the winters are long 
and snowfalls heavy. Temperatures vary 
considerably according to location and elevation, 
the annual average for the state befng 43.6 
degrees, varying from 41.1 degrees at Eastport and 
Mayfield to 45.4 degrees at Portland. Highest 
recorded temperature is 106 degrees at 
Millinocket; lowest 

36degrees below zero at several stations. Average 
annual rainfall, including snow, is 44.7 inches. 
Annual average snowfall is 81.3 inches. The frost- 
free season averages about 137 days, varying 
from5112 to 167 days at different stations. The 
summer and fall climates are especially delightful 
over most of the state. 

Opportunities. Large areas are still in forest, and 
there is opportunity for pioneer work in lumbering 
and clearing the soil. Information about available 
land may be obtained from the Experiment Station 
at Orono. 

Products and industries. Leading farm activities 
are the production of hay, oats and a few other 
cereals, sweet corn for canning, potatoes, apples, 
dairy products, and purebred dairy cattle, 
Ayrshires leading. Aroostook County is famed for 
the yields and quality of its potatoes and the 
successful raising of the crop is gradually being 
extended farther south, whence shipping rates are 
lower. Fine apples are grown in the southwestern 
part. Market garden crops, small fruits and poultry 
are produced in quantities to supply the many 
summer resorts. Immense quantities of wild 
blueberries are gathered. Lumbering is an 
important industry, the greater part of the state 
being still covered with forests. In fisheries, Maine 
ranks next to Massachusetts in capital invested and 
first in number of men engaged. Among the 
minerals, granite, limestone, marble, slate and _ 
clay products lead. Manufacturing enterprises are 
important and increasing on account of the abun- 
dant water power. Leading products are wood 
pulp, lumber and timber, cotton and woolen goods, 
boots and shoes, canned and preserved fish, 
vegetables and fruits, foundry and machine-shop 
products, flour, ships and leather. Chief 
manufacturing centers are Portland, Lewiston, 
Biddeford and Auburn. Bath is an important ship- 
building center. 

Transportation and markets. The inhabited parts 
of the state are fairly well covered by railroads. 
There are also well-developed electric lines. The 
larger rivers are navigable for comparatively short 
distances, but the 



iiregular coastline, about 2,000 miles long, provides many 
excellent harbors, from which lines of steamers run to 
Boston, New York and other market cities. The numerous 
summer resorts on the coast and inland also furnish 
excellent markets for all food products. Portland, Bangor 
and Eastport are ports of entry from which exports and 
imports are extensive. 

History. Some explorations were made early in the sixteenth 
century and later, but not till the beginning of the next 
century were any settlements made, the first permanent one 
being at Pemaquid in 1625. Several other settlements were 
made along the coast during the next few years. Maine was 
a part of Massachusetts Territory until early in the 
eighteenth century. It was finally separated and admitted to 
the Union in 1820. 

Agricultural organization. College of Agriculture and 
Experiment Station, Orono. Commissioner of Agriculture, 
Horticulturist, Bureau of Inspection, Livestock Sanitary 
Commissioner, all Augusta. Dairy Inspector, Aiibum; Seed 
Improvement Work, Brum-, wick; Bureau of Marketing and 
Supplies, Dexter. There are the Dairymen's Association, 
Livestock Breeders' Association, Pomo- logical Society, 
Poultry Association, Agricultural Fair Associations, State 
Grange, Farmers' Union. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 768,014; 742,371 

City 299,569 (39%); 264,248 (35.3%) 

Country. .468,445 (61.%); 480,123 (64.7%) 

Number of farmers 48,227; 60,016 

White 48.214 (99.8%); 59.987(99.8%) 

Non-white 272 (.2%); 342 (2%>) 

Land area, acres 19,132,800 

Acres in farms 5,425,968; 6,296,859 

Acres farm land improved 1,977,329; 2,360,657 

Average acres per farm.. .112 (41 impr.); 104 (39 impr.) 
Acres artificially drained . 26,302 (1.3% impr. farm land) 
Acres needing drainage ... .142,055 (2.6% all farm land) 
Farms by size, number: 

Upto 19 acres 4,525; 7,113 

20 "49" 6,768; 9,492 

50 " 99 " 14,277; 17,895 

100 " 174 ." 14,425; 16,633 

175 "499 " 7,683 ; 8,239 

Over 500 " 549; 590 

Value all farm property $270,526,733; $199,271,998 

Per cent increase in ten years 35; 62.8 

Value farmland 814,411,871; $86,481,395 

" buildings $189,697,100; $73,138,231 

" " implements $26,637,660; $14,490,533 

" livestock $39,780,102; $25,161,839 

Av. value all property per farm $5,609; $3,320 

" " land and buildings per acre. . . . $37.62; $25.35 Farms 
run by owners... .45,437 (94.2%); 56,454 (94%) Farms run 
by tenants ...2,004 (4.2%); 2,563 (4.3%) 

Per cent owned farms unmortgaged 67.5; 73.2 

Per cent farms reporting automobiles 24.2; telephones 49 

2. Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $100,152,324; $33,386,440 

"cereals $5,616,507; $3,100,902 

Corn, acres 6,965; 15,213 

production (bu.) 288,281; 648,882 

10-yr. av. yield per acre....' 44.9 bu. 

Wheat, acres 14,464; 3,407 

production (bu.) -. 261,185; 85,119 

10-yr. av. yield per acre 23 bu. 

Oats, acres 16,691; 120,991 



FARMING FACTS AND 
OPPORTUNITIES 

production (bu.) 3,600,6 4,232,309 

10-yr. av. yield per acre 17 .. .37.5 bu. 

Rye, acres 272 292 

production (bu.) 4,673 4,815 

Barley, acres 4,358 4,136 

production (bu.) 104,91 106,674 

10-yr. av. yield per acre ^ .. .26.5 bu. 

Hay and forage, acres 1 ,245,699 1,255,011 

production (tons). ... 1,326,289 1,113,095 

value $29,568,372 $15,118,1 

Potatoes, white, acres 111,378 95 

production (bu.) 25,531,470 135,799 

10-yr. av. yield per acre. 28,556,83 

Buckwheat, acres 14 364 7 

production (bu.) 3i's'?9 ... .199bu. 

10-yr. av. yield per acre. Ji^,jz 15,552 

Maple sugar, trees tapped. . . 2 34 316,782 

sugar made (lbs.). ... 473' ...26.3 bu. 

syrup made (gal.). ... 2 4 9 252,764 

Small fruits, acres 34' 15,388 

production (quarts). . 421 43,971 

Strawberries, acres 44' 1,260 

production (quarts). 1 =7 2,285,415 

3' 698 

Apples, production (bu.). . 4,82*'3 I'ni?? 5 ? 
Pears, production (bu.)... 46 
Peaches, production (bu.). 14,2 
Plums ancl prunes, (bu ) .. 91 

Grapes, production (lbs.). 2,17 2 014 

Forest products, value. . 7 14 637 
Nurseries: acres 70 in 18 establishments; receipts $37,538 ' 



Greenhouses: sq. ft. of glass 714,580; receipts.. . 
$383,001 

3. Livestock, 1920 and 1910 

Farms reporting livestock .44,103; pure 

Value all livestock on farms. .. .$39,780,102 

Horses, number 94,350 

value $15,980,681 

Mules, number 444 

value $70,336 

All cattle, number 300,747 

value $18,270,810 

Beef cattle, number 33,474 

Dairy cattle, number 267,273 

Sheep, number 119,471 

value $1,191,780 

Goats, number 476 

value $3,809 

Swine, number 91 ,204 

value $1,938,125 

Poultry, number 1,418,342 

value $2,219,332 

Bees, number of hives 12,639 

Livestock products, value $26,075,219 

Value all dairy products $17,772,370 

" eggs and chickens $7,815,871 

" wool and mohair $412,728 

" honey and wax $74,250 

Milk produced (gallons) 77,676,881 

Butter made (lbs.) 10,855,560 

Eggs produced (dozens) 9,977,349 
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breds 
4,912 

$25,161,8 
39 

107,574 
$14,364,7 
56 358 
$72,446 
256,523 
$7,784,38 
4 

156,819 
206,434 
$813,976 
582 

87,156 
$9'W,094 
1,735,962 

$1,131 
921 7,592 
$13,613,8 
15 

$8,079,69 
2 

$5,247,15 




MARYLAND 



MARYLAND ("Monumental State"), one of the 
South Atlantic States, lies between 37 and 40 
degrees north latitude, and 75 and 80 degrees west 
longitude. The Potomac River forms most of its 
southern boundary. Chesapeake Bay, with the 
Susquehanna River flowing into it, divides the State 
into two parts. Area, 12,210 square miles of which 
2,350 are water surface. 

Land Surface. About two thirds of the eastern 
part of the State is in the Coastal Plain, low and 
comparatively level, with a very irregular outline 
due to the many bays and rivers that open into 
Chesapeake Bay. Next to the west is the Piedmont 
region, more elevated and broken into hills and 
valleys. The narrow western part, in the 
Appalachian Plateau, is crossed by numerous 
mountain ridges, and has an average elevation of 
2,500 feet. 



sandy loams well suited to the cultivation of fruits 
and vegetables. West of these are limestone and 
shale formations with an admixture of clay, most of 
them being very fertile, especially in the valleys. 
The mountainous western part is adapted to live 
stock and diversified farming typical of the 
northern states. The soils are strong and productive. 
Grass, clover, corn and alfalfa abound. 

Climate. This varies greatly between the low 
coast region and the elevated western part. In the 
former, extending to the District of Columbia, the 
climate is comparatively even, the average annual 
temperature being 54 degrees. The highest recorded 
is 105 degrees at Annapolis, and the lowest, 15 
below zero at Easton. The frost-free season 
averages about 185 days, and the average annual 
rainfall is- about 44 inches, varying about 10 inches 
at different stations. Snowfalls are light and do not 
last long. The remainder 



Soils. The soils of the eastern half are 
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FARM KNOWLEDGE 



of the State has an annual average temperature of 
53 degrees; the highest recorded temperature is 107 
degrees at Westernport, and the lowest, 23 degrees 
below zero at Bachman's Valley. Even when hot 
spells occur here, the nights are usually cool. 
Average annual rainfall is 39 inches, pretty well 
distributed throughout the year. Average frost-free 
season is about 170 days. 

Opportunities. Maryland offers unusual 
agricultural opportunities by virtue of its variety of 
soil, mild and salubrious climate, nearness to 
markets and the wide range in the phases of the 
industry that can be conducted successfully. 
Considering its possibilities, good land is 
reasonable in price. Information about land may be 
obtained from the State Board of Agriculture, 
College Park. 

Products and industries. Leading farm activities 
are general farming and fruit and vegetable 
growing. Corn is the leading cereal, followed by 
wheat, oats and rye. Hay and forage, potatoes, and 
sweet potatoes and tobacco are produced. Apples 
lead the orchard fruits, being largely grown in the 
western part, the rest being mostly pears, peaches 
and nectarines. Grapes are grown to a con s iderable 
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fish, oysters, pickles 
? and timber, tobacco, 
fertilizers and flour. Baltimore is the leading 
manufacturing city. 

Transportation and markets. Maryland is well 
served by railroads in all parts. There are 
numerous electric lines. Chesapeake Bay with its 
numerous branches furnishes ample 
communication both internally and for export 
trade. There are also numerous connecting canals 
that help the inland communication. The Potomac 
River is also an important means of water 
communication in the south and west. Baltimore is 
a port of entry with extensive exports • and 
imports. Maryland is famous for her excellent 
state- controlled road system. Excellent roads con- 
nect all important points. The network is being 
rapidly increased. In 1917 there were, 
approximately, 1,000 miles of state roads and 300" 
miles of state-aided roads. These 



roads are constructed of macadam, concrete, gravel 
and shell. 

History. Maryland was granted by Charles I to 
the Second Lord Baltimore in 
1632. The first colonists arrived in 1634, and laid 
out the City of St. Mary's. Here the first assembly 
met, 1635. The capital was removed to Annapolis 
in 1694. Baltimore was founded in 1730. Maryland 
v/as a leader in the_ Revolutionary War, and was 
one of the original 13 colonies. In the Civil War, 
Maryland's sympathies were divided, but she 
remained in the Union. 

Agricultural organization. State Board of 
Agriculture, Baltimore and College Park, is in 
charge of all State work in agriculture. Maryland 
State College of Agriculture, College Park. The 
Experiment Station and Extension Service are 
Divisions of the State College. The executive 
officer of the State Board of Agriculture is the 
President of the State College. The State College, 
in cooperation with the U. S. Department of 
Agriculture, maintains Agricultural Agents and 
Home Economics Agents in every county of the 
State. The Maryland Agricultural Society is a 
fe(jeratiop_ of the Maryland HMtkultural S ociety, 
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City 869A221&MFrS$l^{5(HM 

Country. .580,239 (40%); 637,154 (49.2%) 

■Number of farmers 47,908; 48,923 

White 41,699 (87%); 42,581 (87%) 

■Non- white 6,209 (13.%); 6,372 (13.%) 

Land area, acres 6,362,240 

Acres in farms 4,757,999; 5,057,140 

Acres farm land improved 3,136,728; 3,354,757 

Av.acres per farm. .99.3 (65.4 impr.); 103.4 (68.6 impr.) Acres 
artificially drained.. 249,799 (8% impr.tfarm land) Acres 
needing drainage.. .184,820 (3.9% all farm land) Farms by 
size, number: 

Up to 19 acres 9,473; 10,232 ' 

20 "49" 9,003; 8,629 

50" 99 " 10,452; 9,946 

100 " 174 " 11,178; 11,457 

175 "499 *' 7,344:5,070 

Over 500 " 45S; 589 

Value all farm property $463,638,120; $286,167,028 

Per cent increase in ten years. .:: 61; 39.8 

Value farm land 8259,904,047; $163,451,614 

" buildings 8126,692,803; $78,285,509 

" implements $28,970,020; $11,859,771 

" livestock. . $48,071,250; $32,570,134 

Av. value all property per tarm $9 678; $5,849 

" land and buildings per acre $81.25; $47.80 



FARMING FACTS AND 
OPPORTUNITIES 

Farms run by owners.. .32,805 (68.4%); 33,519 (58.5%) 
Farms run by tenants.. .13,841 (28.9%); 14,416 (29.5)% 

Per cent owned farms unmortgaged 58! 8; 62 9 

Per cent farms reporting automobiles 33.5; telephones 24.5 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $109,858,608 

" cereals $55,845,785 

Com, acres 619,265 

production (bu.) 21,083,076 

10-yr. av. yield per acre 

Wheat, acres 664,295 

production (bu.) 9,620,526 

10-yr. av. yield per acre... 

Oats, acres 

production (bu.) 1, 48,891 

10-yr. av. yield per acre... 

Rye, acres 082 99 

production (bu.) 4 

10-yr. av. yield per acre 

Hay and forage, acres. 



production (tons). ... 2149 

value ' $16, 6 

Potatoes, white, acres 230,5 

production (bu.) 4, 96 

10-yr. av. yield per acre 622-93 

sweet, acres 10,185 - ' 

production (bu.) 1,453,880 

10-yr. av. yield per acre 

Buckwheat, acres 

8,736 

production (bu.) 168,639 

Tobacco, acres 28,550 

production (lbs.) 17,336,859 

Maple sugar, trees tapped 

74,549 

sugar made (lbs.). ..; 150,957 
syrup made (gals ). .. 23,155 



$40,330,688 
$21,908,730 
647,012 
17,911,436 

37 bu. 

589,893 
9,463,457 

16 bu. 

49,210 
1,160,663 

30 bu. 

28,093 
357,562 ... 
15.4 bu. 
398,842 
477,564 
$6,012,865 
39,299 
3,444,311 

89 bu. 

7,956 
1,065,956.. 
..128 bu. 

10,388 
152,216 
26,072 
17,845,699 
79,658 
351,908 
12,172 
14,292 



Strawberries, production (quarts), 8,976,057; 26,611 095 
Vegetables, acres 119,922; value $25,419,167; $7,996,105 

Apples, production (bu.) 1,518,884; 1,882,824 

Pears, production (bu.) 287,199; 367,359 

Peaches, production (bu.) 564,111; 324,609 

Plums and prunes, (bu.) 18,540; 13,526 

Grapes, production (lbs.) 1,540,958; 2,152,382 

Forest products, value $4,673,536; $2,349,045 

Nurseries: no. 53; acres 3,015; receipts $392,464 

Greenhouses: sq. ft. of glass, 2,162,958; receipts, $931,999 

3. Livestock, 1920 and 1910 
Farms reporting livestock... .45,674; pure breds 3,179 Value 
all livestock on farms... $48,071,250; $32,570,134 

Horses, number 141,341; 155,438 

value $13,835,411; $16,787,467 

Mules, number 32,621; 22,667 

value $4,138,764; $3,043,581 

All cattle, number 283,377; 287,751 

value $20,363,801; $7,869,526 

Beef cattle, number 53,666; 

Dairy cattle, number 229,711; 166,859 

Sheep, number 103,027; 237,137 

value $1,262,798; $1,142,965 

Swine, number 306,452; 301,583 

value $4,169,974; $1,765,857 

Poultry, number 3,688,566; 2,908,958 

value $4,216,105; $1,858,570 

Bees, number of hives 16, 1 17; 23,156 

Livestock products, value $25,522,172; $11,967,668 

Value all dairy products. ... $13,407,526; $5,480,900 " eggs 
and chickens. .. . $11,737,629; $6,247,141 " wool and 
mohair. A .... $320,180; $200,383 " honey and wax., f.... 
$56,837; $39,244 

Milk produced (gallons) 58,754,193; 41,094,421 

Butter made (lbs.) 894,883; 1,563,161 

Eggs produced (dozens) 15,085,691: 15,238,591 




MASSACHUSETTS 



MASSACHUSETTS ("Bay State"), one of the 
New England States, lies between 41 and 43 
degrees north latitude, and 70 and 74 degrees west 
longitude. The largest river is the Connecticut 
which flows entirely across the state from north to 
south.. West of this the Hoosac River flows to the 
Hudson and the Housatonic to Long Island Sound. 
The Mer- rimac flows through the northeast corner 
into the Atlantic. Area, 8,266 square miles of which 
227 are water. Perhaps half the state is forested, 
chiefly by second-growth timber. 

Land surface. An elevated ridge crosses the state 
from north to south about in the center. East of this, 
the slope is toward the 



east and southeast; the southeastern part, including 
a few islands, is low and sandy, often marshy. A 
plateau with about 1,000 feet elevation, sloping 
westward toward the Connecticut River, lies west 
of the central divide. West of the river the surface is 
hilly and broken, making up the Berkshire Hills and 
the Hoosac and Taconic Mountains. The highest 
points are Greylock, 3,535 feet, Mt. William, 3,040 
feet, Mt. Everett, 2,625 feet. 

Soils. The soils all over the state are typical 
glacial formations, well sprinkled with rocks and 
boulders. Along the coast they become lighter, and 
vary from marshy to almost clear sand; in the river 
valleys, they are 
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for the most part they 
rrless worn oui by poor 
methods, and in any case responsive to care and 
special treatment. Lime is quite generally deficient, 
its use being quite essential to satisfactory results 
with most crops. The supply of manures is not 
sufficient to maintain production at a satisfactory 
level, and commercial fertilizers are largely 
employed. The Connecticut River Valley is 
especially rich and productive. The rocky nature of 
the soils, and the small, ir- regular-shaped fields 
have generally made extensive farming difficult. 
Capital, however, has in recent years been more 
extensively employed, obstacles to the use of 
machinery (such as boulders, stones and old 
fences) have been removed, and extensive farm 
operations are becoming increasingly common. 

Climate. The Massachusetts winter is long Hand 
cold with a good deal of snow. However, in the 
western, higher section where the (owest 
temperatures occur, the drier air makes the winter 
seem less severe than in the lower, moister eastern 
country. The ocean modifies the summer 
temperatures along the coast and also causes 
frequent fogs; inland a generally cool summer 
with occasional short spells of really hot weather 
may be expected. The frequent changes of weather 
result in a varied climate that is either thoroughly 
enjoyed or thoroughly disliked, though spring and 
fall are usually very pleasant. The average annual 
temperature is 47.5 degrees; highest recorded 102 
degrees at Boston and Lawrence; lowest, 28 
degrees below zero at Turners Falls. Average 
annual snowfall varies from 26.1 inches at 
Nantucket (on the coast) to 61.5 inches at 
Fitchburg (in the hills). Average annual 
precipitation (rain and snow), 45 inches. Frost-free 
season averages 165 days. 

Opportunities. There are some untilled farms, 
and considerable unimproved land in some parts 
of the state. Information may be obtained from the 
State Board of Agriculture at Boston,. 

Products and industries. Massachusetts is 
primarily a manufacturing state; its agriculture is 
varied but includes, chiefly, general farming on 
rather small areas and intensive dairying and fruit, 
vegetable and poultry raising designed to supply 
local markets — the larger cities and the smaller but 
thickly populated factory towns. Grains are not 
largely grown, but hay is a very important crop 
both for home feeding and for marketing; both 
climate and soil are well suited to grass growing. 
Orchards are scattered over the state and a good 
many apples are produced; small fruits are a more 
important product. Vegetable growing is highly 
developed around the cities and a large acreage of 
greenhouses and hotbeds aids in forcing early 
crops of both vegetables and flowers, and the 
production of hothouse fruits, vegetables and 
flowers. To 



bacco and onions of highest quality £.re the main, 
crops in the Connecticut Valley, while the bogs_ of 
Cape Cod form one of the few commercial centers 
of the cranberry industry. Lumbering is not an 
important business though most farmers maintain 
and derive profit from their woodlots. Dairying in 
the center and northern sections of the state and 
poultry raising in the south and southeast are the 
leading livestock activities; there are many good 
herds of purebred dairy cattle. Except for its hay, 
hothouse vegetables and flowers, cranberries, 
tobacco and onions, Massachusetts aims to meet 
its own needs rather than those of other sections. 
Ocean fisheries are a source of great wealth, 
Massachusetts being a leader in this industry since 
Colonial days. Leading minerals are granite, sand- 
stone, marble, clay, emery, graphite and asbestos. 
Its extensive river water power is at the basis of 
the importance of Massachusetts in manufacturing. 
Main products are boots and shoes, rubber goods, 
machinery and allied products, cotton and woolen 
goods, leather, jewelry, cordage and twine, paper 
and wood pulp, hosiery and knit goods, carpets 
and rugs, confectionery, furniture, electrical 
apparatus, refined sugar and molasses. Leading 
manufacturing cities are Fall River, Lowell, New 
Bedford, Lawrence and Taunton of cotton goods; 
Brockton, Lynn and Haverhill boots and shoes; 
Holyoke, paper and wood pulp; Springfield, 
firearms, machinery; Lawrence, worsted goods; 
Worcester, machinery, iron and steel, carpets; 
Attleboro and North Attleboro jewelry; Pittsfield, 
electrical machinery. 

Transportation'and markets. Massachusetts was 
the pioneer in railroad construction and is well 
covered with both steam and electric lines. The 
percentage of improved roads — which are well 
kept up — in relation to total mileage is higher than 
in any other state. There are 10 ports of entry, and 
communication by water is carried on to many 
parts of the country and of the world. 

History. First settlement by the Pilgrims at 
Plymouth, in 1620. Boston was settled in 1630. 
Massachusetts was' declared a royal province in 
1684. In 1774 a state government and militia were 
organized, and in 1780, the present constitution 
was adopted and slavery was abolished. In 1788, 
the United States Constitution was ratified. 

Agricultural organization. Agricultural College 
and Experiment Station, Amherst; Asparagus 
Branch Station, Concord; Cranberry Branch 
Station, Wareham; State Board of Agriculture, 
Boston. There are also Creamerymen's 
Association, Fruit Growers' Association, 
Horticultural ■ Society, Forestry Association, 
Dairymen's Association, Poultry Association, 
Catlle Owners' Association, Nurserymen's 
Association. 

The Experiment Station Director reports that, in 
recent years there has been a small 
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decrease in the state's total area under cultivation, 
but an increase in the total of agricultural products, 
and a large increase in their value. The tendency has 
been to give up carelessly and half-cultivated areas 
and those poorly suited for farm operations, and to 
do more thorough work on better located and 
naturally better soils. A further tendency for many 
years has been toward special crops. As a 
consequence, capital has been attracted, 
considerable areas have been reclaimed, and large 
commercial farm ventures are increasingly 
common. These developments have been carried on 
chiefly through private capital and enterprise. But 
the state has done something in the better utilization 
of its land areas through the employment of 
dependent and unemployed classes in reclamation 
projects. The State Forester is also empowered, 
under certain conditions, to purchase unimproved 
land and reforest it, the plan being to allow the 
original owners to repurchase if they so desire. The 
most significant crop change of recent years is in 
the discovery and perfection of methods under 
which alfalfa may be successfully cultivated. 
Recent years have seen successful efforts aimed 
towards community betterment and cooperative or- 
ganization. The large proportion of highly improved 
state, county and town roads has contributed largely 
to these improvements. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population ' • ■ • .3,852,356; 3,366,416 

City 3,650,248 (94.8%); 3,125,367(92.8%) 

Country 202,108 (5.2%); 241,049 (7.2%) A 

Number of farmers 32,001; 36,917 

White 31,880 (99.6%)' 36,793 (99.7%) 

Non-white 121 (.4%); 124 (-3%) 

Land area, acres -5,144,960 

Acres in farms 2,494,477; 2,875,941 

Acres farm land improved 908,834; 1,164,501 

Average acres per 

farm 77.9 (28 impr.); 77.9(31.5 impr.) 

Farm land artificially . ,, 

drained 39,022 (4.3% impr. farm land) 

Farm land needing 

drainage 80,883 (3*2% all farm land) 

Farmslw size, number: 

Up to 19 acres 9,505; "0.1 \\ 6 

20 "49" 7 ',532 ; 8,890 

50" 99" 6,834; 7,981 

100 "174" 4,888; 5,703 

175 " 499 '" 2,895; 3,325 

Over 500 " ' 347: 412 

Value all farm property. $300,471,743; $226,474,025 

Per cent increase in ten years ■ ,,"26; 24 

Value farm land $127,563,607; $105,532,616 

value rarm la $119,934,224; $88,636,149 

" "implements $19,359,755; $11,563,894 

" "livestock $33,524,157; $20 741 366 

Av. value all property per farm A 

" " land and buildings per acre $99.25; $67.51 

KrSl,"r"by 28,087 (87.5%); 32,075 (85.9%) 
N™'r"™by 2.287 (7.1%); 2,979 (2.1%) 
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Per cent owned farms unmortgaged 50; 58.5 

Per cent farms reporting automobiles 25.6; telephones 5L7 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $53,700,925; $26,191,705 

" " cereals $3,411,343; $1,617,131 

Corn, acres 28,953 ; 41,755 

production (bu.) 1,515,933; 2,029,381 

10-yr. av. yield per acre 46 bu. 

Wheat, acres 1,876; 109 

production (bu.) 33,253 ; 2,404 

Oats, acres 9,533 ; 7,927 

production (bu.) 287,881; 268,500 

10-yr. av. yield per acre 35.8 bu. 

Rye, acres 3,062; 3,476 

production (bu.) 46,26 1 ; 59,183 

10-yr. av. yield per acre 18.4 bu. 

Buckwheat, acres 1,304; 1,630 

production (bu.) 23,238; 32,926 

10-yr. av. yield per acre 18.2 bu. 

Hay and forage, acres 466,330; 519,503 

production (tons) 871,573; 831,955 

value $20,149,137; $11,290,758 

Potatoes, white, acres 21,558; 24,459 

production (bu.) 1,885,655; 2,946,178 

10-yr. av. yield per acre 116 bu. 

Tobacco, acres 9,109; 5,521 

production (lbs.) 14,282,589; 9,549,306 

10-yr. av. yield per acre 1,540 lbs. 

Maple sugar, trees tapped 252,751; 256,501 

sugar made (lbs.) 73,198; 156,952 

syrup made (gals.). .. . 57,950; 53,091 

Small fruits, acres 9,628; 9,552 

production (quarts). .. 27,099,119; 29,260,143 

Strawberries, acres 7 1,432; 2,015 

production (quarts). .. 3,151,371; 5,518,867 Vegetables, acres 
24,747; value. $15,348,069; $8,184,213 

Apples, production (bu.) 3,187,211; 2,550,259 

Pears, production (bu.) 84,486; 96,071 

Peaches, production (bu.) 213,139; 91,756 

Plums and prunes, (bu.) 13,152; 17,814 

Grapes, production (lbs.) 1,009,479; 1,132,838 

Forest products, value $4,491,522; $2,668,410 

Nurseries: acres 1,517 in 107 establishments; 

receipts $743,323 

Greenhouses: sq. ft. under glass 12,953,023; 

receipts $5,536,532 

3.Livestock, 1920 and 1910 

Number farms reporting 

livestock 27,508; pure breds 3,546 

Value all livestock on farms.. . .$33,524,157; $20,741,366 

Horses, number 50,605; 64,283 

value $7,771,029; $8,671,997 

Mules, number 332; 268 

value $44,251; $43,385 

All cattle, number 216,099; 252,416 

value $20,093,098; $9,348,076 

Beef cattle, number 10,089; 

ShSp A umber. 

P'value $237,023; $156,498 

Pratt; number 1.296; 1,251 

Goats, number $23,506; $7,990 

Swine number 104,192; 103,018 

numper. $2,339,1 14; $978,989 

Poultrv number' 1,5 1 7,477; 1, 798,380 

PoultryjumDer; ■ $2,951,001; $1,492,961 

LiveTtMkU A oducteHllue.'$33,85a892; $21,932,652 
LlvXCalldalryCproductS. . ,. .$24,765,522; OT 



' honevandwax . 1 - $25,360; $19,176 Eggs produced 



(dozens). 



9,604,274; 13,961,352 
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MICHIGAN 



MICHIGAN ("Wolverine" or "Badger State"), 
one of the North Central States, lies between 41 
and 48 degrees north latitude, and 82 and 91 
degrees west longitude. It is divided by Lakes 
Michigan and Huron into the Upper and Lower 
Peninsulas. Except for the southern boundary of 
the Lower Peninsula and a small part of the 
southwestern boundary of the Upper Peninsula, 
Michigan is entirely bounded by water. The Lower 
Peninsula is separated from Canada by Lake 
Huron and the St. Clair and Detroit Rivers. The 
Upper Peninsula is separated from Wisconsin by 
the Montreal and Menominee Rivers, and from 
Canada by the St. Mary's River. Area (including 
some 200 islands), 57,980 square miles, 500 of 
which are water. 

Land surface. Most of the Southern Peninsula is 
comparatively level, the highest point being only 
about 700 feet above the lake level. The highest 
point in relation to the whole country is Otsego 
Lake, 1,280 feet above sea level, which is on the 
divide extending northeast and southwest and 
separating the area that drains into Lake Michigan 
on the west from that which drains into Lakes 
Huron and Erie on the east. There are several large 
lakes, and an immense number (estimated at from 
5,000 to 15,000) of small lakes and ponds. 
Numerous bays indent the coast, the largest being 
Saginaw and Thunder Bay on the east, and Grand 
Traverse and Little Traverse Bays on the 
northwest. The Northern Peninsula is higher, the 
Porcupine Mountains, close to, and parallel with, 
the northwest coast, reaching above 2,000 feet. 

Soils. Those of the Lower Peninsula are largely 
glacial drift of a sandy loam type. The river 
valleys and beds of dried-up lakes are rich alluvial 
soil. Some of the pine lands in the north are 
unproductive. In the southeast are heavy clays. In 
the south central and southwest, are great areas of 
muck lands suitable for onions, celery and similar 
special crops. The eastern end of the Upper Penin- 
sula has much black soil which is very fertile 



when drained. West of this is a rolling surface and 
a lighter soil well adapted to agriculture. Next is a 
rough and rocky region little suited for farming, 
but farther west is another good-sized area of 
fertile soil. 

Climate. This is affected by the higher ele- 
vations in the north, the large bodies of water, and 
the storms that move eastward across the Lake 
Region, the latter causing frequent and sudden 
changes. In the north, the average annual 
temperature ranges from 38 to 43 degrees 
according to elevation. Lowest and highest 
recorded temperatures are 49 degrees below zero 
and 108 degrees above. An annual snowfall of 
121.4 inches has been recorded. The average 
annual rainfall is 35 inches, and the frost-free 
season, about 120 to 130 days. In Lower Michigan 
the climate of the western part is much modified 
by the nearby lake which tempers both the cold of 
winter and the heat of summer. The average annual 
rainfall varies from about 30 inches in the north to 
40 inches in the south, and snowfall from 90 
inches to 40 inches. Highest and lowest recorded 
temperatures are 104 degrees above and 43 
degrees below zero. Average annual temperature is 
about 46 degrees. The frost-free season averages 
about 150 days. Tornadoes are sometimes very 
destructive. 

Opportunities. Michigan is said to be the nearest 
to self-sustaining of any state, about all the 
necessities of life except cotton being produced 
within its borders. Its natural resources are 
extremely varied. Large areas of Michigan land are 
as yet undeveloped. Particulars about' this land 
may be obtained from the State Geologist at 
Lansing. 

Products and industries. Leading agricultural 
activities are general farming, based on cereal 
production; the raising of apples in the south and 
west; of peaches along the western lake front; of 
grapes, especially along Lake Erie and on the 
western lake front; of celery, onions and 
peppermint on the black muck soils; of lettuce and 
cucumbers under glass in the vicinity of Grand 
Rapids; and of most other 
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vegetables in all parts of the state. Michigan 
produces about 50 per cent of the world's supply of 
peppermint oil. Special lines of considerable 
importance are vegetable and fiower-seed growing 
and the raising of peas and oth e r vegetab les for 

jeJfrTTfstlw 



Land area, acres ,36,787,200 

Acres in farms 19,032,961; 18,940,614 

Acres farm land improved 12,925,521; 12,832,078 

Average acres per farm. .97.3 (70 impr.); 91. 5 (62 impr.) Acres 
artificially drained 3,156,632 (24.4% impr .(farm land) 

Acres needing drainage 2,070,387 (10.9 all farmland) 

ms by s iye, niimhpr . ■ _ ■ 
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14,785 
65; 49,890 
1; 73,748 
50,622 
17,143 
72 
376 

62.; 57.7 
348 
5,879,951 



julroads cover the state, 
est and south. There is a 
"electric~railways. The Great Lakes 
Michigan 



large mneageoT 

transport immense quantities of freight, 
having about 50 recognized harbors. A canal across 
the Northern Peninsula connects Lakes Michigan 
and Superior, and through the Chicago River and 
Canal, there is an outlet to the Mississippi and the 
Gulf. Chicago, Illinois, is the great market for the 
state, but the many manufacturing and mining 
centers furnish excellent markets within it. 

History. First explorers were French missionaries 
and fur traders about 1610. In 1667, Father 
Marquette founded a mission at Sault Ste. Marie. 
Settlements were made at Mackinac, 1671, and 
Detroit, 1701. The region passed into the hands of 
the English, 1763. Territory incorporated in Canada 
in 

1774.Ceded to United States in 1783. State 
Constitution adopted 1835. Admitted to statehood 
1837. Capital at Detroit until 1847, then Lansing 
(population, 1910, 20,276). 

Agricultural organization. Agricultural College 
and Experiment Station, Cooperative 
Demonstration Work, East Lansing. There are also a 
State Agricultural Society, Horticultural Society, 
Experiment Association, Potato Growers' 
Association; Livestock Breeders and Feeders' 
Association, Veterinary Board, Grange, Gleaners, 
and numerous Farmers' Clubs. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 3,668,412; 2,810,173 

City 2,241,560 (61.1%); 1,327,044 (47.2%) 

Country.. 1,426,852 (38.9%); 1,483,129(52.8%) 

Number of farmers 196,447; 206,960 

White. ..195,714 (99.6%); 206,014 (99.5%) Non- 
white 733 (.4%); 946 (.5%) 
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\ 102,869 
0,544,250 

'52,906,842 

10-yr. av. yield per acre 32.8 bu. 

Wheat, acres 1,056,687; 802,137 

production (bu.)... . 20,411,825; 16,025,791 

10-yr. av. yield.per acre 16.8 bu. 

Oats, acres 1,514,808; 1,429,076 

production (bu.).... 36,956,425; 43,869,502 

10-yr. av. yield per acre 34 bu. 

Rye, acres 912,951; 419,020 

production (bu.).... 12,168,182; 5,814,39'4. 

10-yr. av. yield per acre 14.6 bu. 

Barley, acres 296,515; 93,065 

production (bu.).... 4,802,768; 2,132,101 

10-yr. av. yield per acre „. .25.4 bu. 

Hay and forage, acres 3,644,952 ; 2,715,301 

production (tons). .. 6,345,5 10; 3,632,939 

value $105,280,992; $36,049,801 

Potatoes, white, acres 280,538; 365,483 

production (bu.) 23,929,560; 38,243,828 

10-yr. av. yield per acre 90 bu. 

Buckwheat, acres/ 41,426; 

75,909 

production (bu.) 524,004; 958,119 

10-yr. av. yield per acre 14.1 bu. 

Maple sugar, trees tapped.... 858,881; 986,737 sugar made 
(lbs.). .. 77,178; 293,301 syrup made (gals.). . 
206,795; 269,093 

Small fruits, acres 20,021; 21,419 

production (quarts). 23,946,801; 27,214,659 

Strawberries, acres 8,048; 

8,051 

production (quarts). 12,585,543; 14,218,768 Vegetables, acres 
50,955; vaL^S^e^t); $16,201,328 

Apples, production (bu.) 5,843,271; 12,332,296 

Pears, production (bu.) 405,189; 666,023 

Peaches, production (bu.). . .. 448,177; 1,686,586 

Plums and prunes, (bu.) 203,091; 181,188 

Grapes, production (lbs.). . .. 115,871,465; 120,695,997 

Forest products, value $12,649,621; $7,911,901 

Nurseries: no. 170; acres 1,591; receipts $779,155 

Greenhouses: sq. ft. of glass 5,672,838; receipts $2,766,760 

3. Livestock, 1920 and 1910 

Farms reporting livestock.. .186,354; pure breds 21,873 Value 

all livestock on farms. $204,258,632; $137,803,795 

Horses, number 605,509; 610,033 

value $56,433,765; $71,312,474 

Mules, number 5,884; 3, 700 

value $661,115; $493,825 

All cattle, number 1,586,042; 1,497,823 

value $101,717,971; $40,500,318 

Beef cattle, number 329,901; 

Dairy cattle, number. ... 1,256,141; 767,083 

Sheep, number 1,209,191; 2,306,476 

value $13,688,379; $9,646,565 

Goats, number 1,607; 5,080 
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Goats, value $11,037; 

Swine, number 3,105,066; 1,245,833 

value 519,621,714; $9,755,042 

Poultry, number 11,183,064; 9,907,039 

value $11,587,814; $5,610,958 

Bees, number of hives 93,348; 115,274 

Livestock products, value. . ..$111,076,235; $48,380,551 



Value all dairy products. .. $71,074,727; $26,727,538 

" eggs and chickens. .. $34,960,771; $17,926,239 

" wool and mohair. ... $4,623,778; $3,430,032 

honey and wax $4 1 6,959; $296, 742 

Milk produced (gallons). . . 382,822,631; 283,387,201 

Butter made (lbs.; 8,666,037; 27,200,509 

Egijs produced (dozens).... 55,986.999; 59,556,356 




MINNESOTA ("Gopher" or "North Star 
State")/one of the North Central States, lies 
between 43 and 49 degrees north latitude, and 91 
and 98 degrees west longitude. Natural boundaries 
are the Mississippi and St. Croix Rivers and Lake 
Superior on the east, and several smaller lakes and 
rivers on the north and west. The largest rivers 
within the state are the Minnesota, flowing across 
it into the Mississippi at St. Paul and Minneapolis; 
the Red Lake and the Wild, flowing into the Red 
River of the North, and the St. Louis in the 
northeast discharging into Lake Superior. Area, 
84,682 square miles, 3,824 of which are water. 

Land surface. The general elevation above sea 
level ranges from about 640 feet in the southeast 
and 607 feet at Duluth on Lake Superior, to 1,300 
and 2,000 feet in the north central part, and 2,400 
feet in the northeastern part. In the northwest part, 
are level prairies; most of the rest of the state is 
gently rolling, except for the broken surface along 
the Mississippi where the bluffs sometimes reach 
400 feet in height. Many small lakes (10,000 
named) are scattered over the state, mostly in the 
northern part, where there are extensive areas with 
poor natural drainage. 

Soils. These are mostly a glacial drift, very 
fertile except in the northern part, where both 
sandy and rocky land is unfitted for agriculture. 
Clayey loams are found on the elevations, and very 
fertile alluvial soils in the river valleys, 
particularly that of the Red River of the North. 
Hundreds of miles of drainage ditches in this 
region render available an area equal in size to the 
state of Rhode Island, containing some very fine 
agricultural lands. 

Climate. In general this is rigorous in winter, 
mild in summer, healthful a*, all seasons. 



Temperatures vary much in different parts. The 
average annual temperature is 39 degrees at 
Duluth; 35 degrees at St. Vincent in the extreme 
northwest corner; 46 degrees in the southeastern 
part. Highest recorded temperature is 110 degrees 
at New London; lowest, 59 degrees below zero at 
St. Vincent. The frost-free season averages about 
120 days in the north, 135 days in the southwest, 
and 145 days in the southeast. In the north the 
average annual rainfall decreases from 32 inches in 
the east to 23 inches in the west, 75 per cent of 
which falls from April to September. In the south 
the average rainfall is about 30 inches, the larger 
part again coming during the growing_ season. The 
average snowfall varies from 24 inches at New 
London, in the south central part, to 54.4 inches at 
Mt. Iron, in the northeast. 

Opportunities. Information about agricultural 
opportunities may be obtained from the 
Agricultural Experiment Station, University Farm, 
St. Paul. 

Products and industries. Leading farm activities 
are the production of spring wheat, oats and corn in 
the southern part; flaxseed, spring wheat and 
potatoes in the northern part. Cattle and swine are 
the leading livestock, and dairying is extensive and 
steadily increasing. Trucking near the cities is im- 
portant. Lumbering has been important, but the 
forests have been considerably depleted. Lake and 
river fisheries are important. The leading mineral is 
iron ore, found in the form of the richest deposits 
in the world. Main manufactures are flour, in which 
Minnesota far outranks any other state; lumber and 
timber products; meat products; cheese, butter and 
condensed milk; railroad cars; linseed oil 
Minneapolis is the center of the milling in. 
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dustry, and with St. Paul is the chief manufacturing 
center. 

Transportation and markets. Except in the north, 
the state is well covered by railroads, Minneapolis 
and St. Paul being great railroad centers. Much 
transportation is effected by way of the Great Lakes 
and the Mississippi River. Duluth, a port of entry, is 
one of the most important of the Lake ports. A 
larger tonnage leaves the Duluth- Superior harbor 
annually than leaves New York harbor. St. Paul is 
also a port of entry, and both are important markets. 

History. In 1678, a fort was established on the 
north shore of Lake Superior, by Duluth, a 
Frenchman. In 1680, Hennepin, a French 
missionary, discovered the Falls of St. Anthony, and 
by 1700 the French had founded trading posts on 
Lake Pepin and the Minnesota River. The territory 
was ceded to the English in 1763, and to the United 
States in 

1783. The portion west of the Mississippi was 
included in the Louisiana Purchase, acquired from 
France in 1803. Minnesota was admitted to 
statehood in 1858. The liberal homestead laws 
resulted in a rapid increase of population. There is a 
large foreign population, especially in . the country. 
The number of foreign-born farmers exceeds those 
native-born. Capital, St. Paul; population, 1910, 
214,744. Minneapolis is the largest city; population, 
1910,301,408. 

Agricultural organization. College of Agriculture 
and Experiment Station, University Farm, St. Paul. 
Sub-experiment stations are located at Crookston, 
Morris, Grand, Rapids, Duluth and Waseca. 
Cooperative Demonstration Work, St. Paul; 
Horticultural Society, Minneapolis-, Field Crop 
Breeders' Association, Beekeepers' Association, 
Live Stock Breeders' Association, all University 
Fam, St. Paul. There are the Agricultural Society, 
Swine Breeders' Association, Dairymen's 
Association, Guernsey Breeders' Association, Sheep 
Breeders' Association, Horse Breeders' Association, 
Hereford Breeders' Association, and Stallion 
Registration Board. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 2,387,125; 2,075,708 

City 1,051,593 (44.1%); 850,294 (41%) 

Country. . .1,335,532 (55.9%); 1,225,414 (59%) 

Numbers of fanners 178,478; 156,137 

White. ..178,271 (99.9%); 155,844(99.8%) 

Non-white 207 (.1%); 293 (.2%) 

Land area, acres 51,749,120 

Acres in farms 30,221,758; 27,675,823 

Acres farm land improved 21,481,710; 19,643,533 Av. 

acres per farm. 113.2 (120 impr.); 177 (125.8 impr.) Acres 
artificially drained2,993,034 (13.9% imp. farmland) Acres 
needing drainage 3,504,574 (11.6% all farm land) Farms by 
size, number: 

Up to 19 acres 6,160; 5,619 

23" 49 " 14,111; 12,028 

50 " 99 " 32,743; 26,571 

100" 174" 65,793; 55,424 

175 " 499 " 56,353; 52,836 

Over 500 " 3,318; 3,659 
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Value all farm property.. .$3,787,420,118; $1,476,411,737 

Per cent increase in ten years 156; 87.2 

Value farm land $2,750,328,432; $1,019,102,027 

" buildings $550,839,893; $243,339,399 

" "implements. . . $181,087,908; $52,329,165 

" livestock $305,163,825; $161,641,146 

Av. value all property per farm $21,221; $9,456 

" " land and bandings per acre. .. .$109.23; $45.62 Farms run 
by owners 132,744 (74.3%); 122,104 (78.2%) Farms run by 
tenants 44,138 (24.7%); 32,811 (21%) 

Per cent owned farms unmortgaged 40.7; 53.3 

Per cent farms reportingiautomobiles 57.1; telephones 62. 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $506,020,233; $186,705,655 

" cereals $302,729,120; $140,864,148 

Corn,.acres 2,380,838 ; 2,004,068 

production (bu.).... 84,786,096; 67,897,051 

10-yr. av. yield per acre 34.7 bu. 

Wheat, acres 3,793,402; 3,276,971 

production (bu.).... 37,616,384; 57,094,411 

10-yr. av. yield per acre 13.4 bu. 

Oats, acres 3,429,079; 2,977,258 

production (bu.).... 89,108,151; 93,897,717 

10-yr. av. yield per acre 34.3 bu. 

Rye, acres 649,609; 266,567 

production (bu.).... 8,362,940; 4,426,028 

10-yr. av. yield per acre 18.4 bu. 

Barley, acres 814,381; 1,573,761 

production (bu.) 14,849,069; 34,927,773 

10-yr. av. yield per acre 24.7 bu. 

Hay and forage,<acres 5,029,397; 3,946,072 

production (tons). .. 9,291,671; 6,036,747 

value $115,665,984; $26,730,202 

Potatoes, white, acres 331,930; 223,692 

production (bu.).... 26,690,056; 26,802,948 

10-yr. av. yield per acre 104 bu. 

Maple sugar, trees tapped.... 52,111; 

67,225 

sugar made (lbs.). .. 3,146; 11,399 

syrup made (gals.). . 12,870; 17,808 

Small fruits, acres 5,008; 3,738 

production (quarts). 6,165,120; 4,476,575 

Strawberries, acres 2,768; 1,873 

production (quarts). 4,111,969; 2,730,099 Vegetables, acres 
14,652; value $68,912,550; $11,044,391 

Apples, production (bu.) 1,028,478; 1,044,156 

Rears, production (bu.) 265; 400 

Peaches, production (bu.). ... 370; 599 

Plums and prunes (bu.) 24,337; 19,920 

Grapes, production (lbs.) .... 141,278; 293,805 

Forest products, value $9,067,015; $5,181,508 

Nurseries: No. 132; acres 1,881; 

receipts $774,060 

Greenhouses: sq. ft. of glass 2,758,097; 

receipts $1,387,168 

3.Livestock, 1920 and 1910 

Farms reporting 

livestock 173,034; pure breds 32,227 

Vajue all livestock on farms. .$305,163,825; $161,641,146 

Horses, number 932,794; 753,184 

value $83,027,777; $89,068,872 

Mules, number. 10,238; 5,775 

value $1,062,973; $732,723 

All cattle, number. 3,021,469; 2,347,435 

value $151,243,703; $50,306,372 

Beef cattle, number 940,842; 

Dairy cattle, number. ... 2,080,627; 1,085,388 

Sheep, number 509,064; 637,582 

value $5,748,518; $2,693,424 

Goats, number 2,745; 4,588 

value $18,180; $18,480 

Swine, number 2,380,862; 1,520,257 

value / $52,245,873; $13,929,127 

Poultry, number 13,663,443; 10,697,075 

value $11,405,427; $4,646,960 

Bees, number of hives 67,344; 56,677 

Livestock products, value. . ..$1 13,236,965; $44,645,205 

Value all dairy products. .. $77,870,358; $29,219,406 

" eggs and chickens. .. $33,438,496; $14,482,329 

" wool and mohair $1,559,256; $818,853 

"honey and wax $368,855; $124,617 

Milk produced (gallons). .. 475,506,689; 273,319,603 

Butter made (lbs.) 20,205,076; 34, 708,669 

Eggs produced (dozens).... 60,249,543; 53,323, 702 
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MISSISSIPPI (" Bayou " or " Magnolia State") 
is one of the South Central and Gulf States, lying 
between 30 and 35 degrees north latitude, and 88 
and 92 degrees< west longitude. It is separated 
from Louisiana and Arkansas on the west by the 
Mississippi River. The Pearl River forms the 
western boundary of the southern part, and the 
Gulf of Mexico forms about half of the southern 
boundary. Big Black and Yazoo, tributary to the 
Mississippi, are the chief rivers. Others are the 
Pascagoula and the Pearl flowing to the Gulf. 
Area, 46,865 square miles, 503 of which are water. 

Land surface. In general this is undulating or 
hilly. A broad, low ridge crossing the state from 
north to south forms the main divide. West of this 
the surface is broken by several narrow ridges and 
valleys which gradually sink to the level of the 
Yazoo Delta. This area is diversified by swamps, 
lakes, bayous and canebrakes. Farther south on the 
Mississippi, are bluffs which rise to a height of 
200 to 500 feet. To the east of the divide, the 
uplands rise gradually from an elevation of 150 
feet, a few miles from the coast, to a point in the 
northeast where some ridges reach an altitude of 
600 feet. The entire drainage is directly or 
indirectly into the Gulf of Mexico. Several 
northeastern counties are typical prairie. 

Soils. Most of the soils are yellow, brown or 
reddish loam, generally very fertile. The bottom 
lands are alluvial and Very productive. The Yazoo 
Delta, between the Yazoo and Mississippi Rivers, 
the most fertile part of the Mississippi Valley, is 
protected along the course of the latter by more 
than 300 miles of levees. 

Climate. That of the southern part is mild and 
subtropical. Average annual temperature for the 
whole state is 64 degrees. In the south, it is 67 
degrees; on the northern border, 61 degrees. 
Average rainfall in Che south is 54 inches; in the 
north, 49 inches; for 



the whole state, 51 inches. Light snowfalls 
sometimes reach as far south as Natchez. The 
summers are long and hot; the winters usually 
mild. The high percentage of humidity sometimes 
renders the heat oppressive. In the north, the 
highest recorded temperature is 108 degrees at 
Water Valley; the lowest, 13 degrees below zero at 
Louisville (this very exceptional); the frost-free 
season is 210 days. In the south, the highest 
recorded temperature is 109 degrees at 
Leakesville; lowest 10 degrees below zero at 
Brookhaven; and the frost-free season is about 240 
days. The West Indian hurricanes sometimes cause 
considerable damage as do excessive rains, espe- 
cially along the Gulf Coast. 

Opportunities. Large areas of the cut-over lands 
in the southern part of the state are available at low 
prices. These lands are usually poor, but 
susceptible of improvement through the use of 
chemicals and green-manure crops. Information 
about these and other lands may be obtained from 
the Agricultural Experiment Station, Agricultural 
College. 

Products and industries. Leading farm products 
are cotton (its value being 3 times as great as that 
of all the cereals), corn, sweet potatoes and yams, 
sugar cane, vegetables for northern markets, and 
fruits, especially peaches, strawberries and grapes. 
Livestock is represented mainly by beef cattle, 
swine and mules; dairying is increasing. 
Lumbering is extensive and important, the forest 
area being estimated at 30,000 square miles. Main 
manufactures are lumber and timber, cottonseed oil 
and cake, cotton goods, fertilizers, turpentine nd 
resin, canned fruits and vegetables. 

Transportation and markets. Railroads are 
numerous, connecting with many of the great 
railway systems. The Mississippi River and its 
tributaries furnish important water communication 
as does the Gulf of Mexico through Gulfport, the 
principal port of entry; New Orleans, Louisiana, is 
an important mar* ket and shipping point for 
Mississippi. 
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the largest being Meridian, 25,000, and Vicksburg, 
"200(1910 figures). 

Agricultural organization. Agricultural and 
Mechanical College and Experiment' Station, 
Agricultural College. Branch stations at Stoneville, 
Holley Springs, McNeill; Alcorn Agricultural and 
Mechanical College, Alcorn; County 
Demonstration Agents, Jackson; Department of 
Agriculture and Commerce, Jackson. Livestock and 
Dairy Association, Horticultural Association, Hay 
Growers' Association, Farmers' Union, 
Nurserymen's Associa- ion, State Fair Association. 



Statistics 

l.Farms and Farm Property, 1920 and 1910 

Population 1,790,618; 1,797,114 

City 240,121 (13.4%); 207,311 (11.5%) 

Country.. 1,550,497 (86.6%); 1,589,803 (88.5%) 

Number of farmers 272,101; 274,382 

White. ...110,882 (40.8%); 109,645 (40%) Non- 
white. .. .164,737 (59.2%); 161,001 (60.%) 

Land area, acres 29,671,680 

Acres in farms 18,196,979; 18,557,533 

Acres farm land improved 9,325,677; 9,008,310 

Average acres per 

farm 66.8 (34.2 impr.); 67.6 (32.8 impr.) 

Farm land artificially 

drained, acres .... 825,878 (8.9% impr. farm land) Farm land 
needing 

drainage, acres .. . 1,455,534 (8% all farm land) Farms by size, 
number: 

Up te 19 acres 65,953; 66,943 

20 " 49 " 116,705; 112,666 

50 "99 " 41,900; 44,645 

100 " 174 " 28,218; 30,172 

175 "499" 16,330; 17,115 

Over 500 " 2,905; 2,841 

Value all farm property $964,751,855; $426,314,634 

Per cent increase in ten years 121; 108.8 

Value farm land 5641,842,394; $254,002,289 

" buildings $148,054,384; $80,160,000 

" " implements $39,881,256; $16,905,312 

" livestock $134,973,821; $75,247,03.' 

Av. value all property per farm $3,546; $1,55 

" " land and buildings per acre $43.41; $18.0\ 

Number farms run by 

owners 91,310 (33.5%); 92,066 (30.2%) 

Number farms run 

by tenants 179,802 (66.1%); 181,491 (66.1%) 

Per cent owned farms unmortgaged 58.1; 65.8 
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production _ 

10-yr. av. yield per acre 82 bu. 

Sweet, acres 69,394; 56,045 

production (bu.).... 6,550,500; 4,427,988 

10-yr. av. yield per acre 94 bu. 

Peanuts, acres 16,933; 13,997 

production (bu.) 241,601; 284,791 

Sugarcane, acres 25,256; 24,861 

production (tons). .. 186,283 ; 222,600 
Sorghum, acres 38,752; 16,519 

production (tons). .. 139,100; 50,327 
Rice, acres 1,171; 

production (bu.).... 18,141; 

10-yr av. yield per acre 29.5 bu. 

Small fruits, acres 759; 836 

, production (quarts). 1,389,203; 1,407,301 
Strawberries, acres 691 ; 772 

production (quarts). 1,323,461; 1,345,013 Vegetables, 
acres 14,015; value $26,711,190; $9,483,576 Apples, 

production (bu.) 217,885; 265,841 

Pears, production (bu.) 120,744; 101,288 

Peaches, production (bu.). . .. 775,885; 1,156,817 

Plums and prunes (bu.) 42,695; 101,974 

Grapes, production (lbs.). . .. 507,899; 760,563 

Forest products, value $14,132,270; $6,602,943 

Nurseries; acres 147, in 37 establishments; 

receipts $56,959 

Greenhouses: sq. ft. under glass 260,786; 

receipts $175,529 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 248,870; purebreds 12,759 

Value all livestock on farms.. .$134,973,821; $75,247,033 

Horses, number 214,852; 216,220 

value $22,921,665; $20,203,850 

Mules, number 308,2 16; 255, 760 

value $49,298,584; $32,028,421 

All cattle, number 1,250,479; 1,012,632 

value $39,950,140; $15,269,364 

Beef cattle, number 461,241; 

Dairy cattle, number 789,238; 429,587 

Sheep, number 164,440; 195,245 

value $877,705; $416,716 

Goats, number 1 13,277; 45,871 

value $291,225; $43,873 

Swine, number 1,373,311; 1,292,119 

value $14,703,650; $4,913,166 

Poultry, number 6,698,846; 5,070,116 

value $6,465,450; $1,846,751 

Bees, number of hives 82,770; 74,350 

Livestock products, value $27,327,885; $13,127,660 

Value all dairy products. . . . $11,772,201; $6,033,465 " eggs 
and chickens. . .. $15,132,499; $6,906,881 

" wool and mohair $255,351; $122,452 

" honey and wax $167,834; $64,862 

Milk produced (gallons). ... 88,191,682; 79,079,293 

Butter made (lbs.) 20,758,736; 28,730,685 

Eggs produced (dozens) 23,783,265;] 20,337,062 
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MISSOURI 



MISSOURI ("Fair Weather State"), one of the 
Corn Belt States, lies between 36 and 
41 degrees north latitude and 89 and 95 degrees 
west longitude. The Mississippi River forms the 
entire eastern boundary; its greatest tributary, the 
Missouri, flows for about 150 miles on the 
western boundary, then crosses the central part of 
the state, entering the Mississippi north of St. 
Louis. Other tributaries of the Mississippi are the 
St. Frances and the White, in the southern part. 
The Grand and Chariton Rivers flow into the 
Missouri from the north, and the Gasconade and 
Osage from the south. Area, 69,430 square miles, 
693 of which are water. 

Land surface. There are three general regions: 
(1) the upland plains of the northern and western 
part; (2) the Ozark Plateau region comprising most 
of the southwestern third of the state, and (3) the 
southeastern lowlands bordering the Mississippi 
River. The first includes all north of the Missouri 
River, and a large area south of it bordering 
Kansas, most of which is a rolling prairie broken 
by small strips of timber along the streams. The 
Ozark Plateau rises gradually from the Mississippi 
River in the southeastern part toward the south 
central part of the state, where it reaches an 
elevation of 1,500 feet and continues into 
Arkansas and Alabama. The surface is broken and 
hilly, although there are wide stretches of 
comparatively level uplands. The southeastern 
lowlands comprise an old flood plain of the 
Mississippi River, and contain numerous cypress 
swamps, lakes and lagoons, although about half of 
this is now drained and in farms. 

Soils. The soils of the Prairie section are a rich, 
black loam in the northwest, somewhat lighter 
farther east. There is much loess soil along the 
Missouri River, especially in the northwestern part 
of the state. The Ozark Plateau has a flinty, clay 
limestone soil of only moderate fertility. The 
bottom lands of the rivers are mostly fertile. The 
extreme 



southeast, which originally was swampy, is now 
about half drained and it is mostly very productive. 

Climate. Being an Inland state, Missouri is 
subject to considerable extremes, but periods of 
excessive heat and cold are of short duration. In the 
north, the average annual temperature is 52.6 
degrees. Highest recorded temperature is 114 
degrees at Jefferson City; lowest, 29 degrees below 
zero at Bethany and Liberty. The average frost-free 
season is about 170 days. In southeastern Missouri, 
the highest recorded temperature is 116 degrees at 
Marble Hill; lowest, 32 degrees below zero at 
Greenville. The average frost-free season is about 
200 days in the lowlands in the southeast, and 
about 175 days on the plateau. In the southwest, 
the average annual temperature is about 56 
degrees. Highest recorded temperature is 112 
degrees at Harrisonville; lowest, 35 degrees below 
zero at Arthur. The average frost-free season is 
about 175 days. The average annual rainfall is 
about 40 inches, being a little heavier in the east 
than in the west. There is an average snowfall of 
about 20 inches at St. Louis, and about 10 inches 
on the southern boundary. 

Opportunities. Missouri has no land subject to 
homestead entry, but there are thousands of" acres 
of unimproved land — somewhat broken uplands, 
cut-over timber tracts, and reclaimed lowlands — 
which can be bought very reasonably. Drainage 
projects are extensive in the southeastern lowlands, 
particulars of which may be obtained from the 
Bureau of Labor Statistics, Jefferson City. 

Products and industries. Of the important farm 
products, corn is far in the lead. Cotton is grown in 
the extreme southeastern part. Hay, both tame and 
wild, wheat and oats are other leading crops. Of 
fruits, apples, peaches, strawberries and grapes are 
the leaders. Large numbers of beef cattle are 
produced, and dairying is increasing rapidly. 



FARMING FACTS AND 

OPPORTUNITIES 

Horses, mules, and swine are raised in large 
numbers, and poultry is an important product. 
Lumbering is still important in some of the counties 
south of the Missouri River. Leading minerals are 
lead, zinc and coal. Main manufactures are meat 
products, flour, tobacco, malt liquors, boots and 
shoes, lumber and timber products, clothing. 
Missouri leads the states west of the Mississippi 
River in the extent of manufactures. Chief industrial 
centers are St. Louis, Kansas City, St. Joseph, 
Hannibal and Joplin. 

Transportation and markets. Railroad facilities 
are excellent in the northern and western parts of 
the state and in the southeast lowlands, but fewer 
lines cover the Ozark region. St. Louis and Kansas 
City are among the most important railroad centers 
in the United States. There is a limited but 
increasing mileage of electric railways. Most 
important grain and livestock markets are St. Louis, 
Kansas City and St. Joseph. 

History. Earliest settlements at St. Genevieve 
about 1735, and St. Louis in 1764. With the 
Territory of Louisiana, ceded to Spain by the Treaty 
of Paris, 1763; remained a Spanish possession till 
1800, when it was ceded back to France. Louisiana 
Territory- purchased by the United States in 1803. 
Organized as Missouri Territory, 1812. Admitted to 
statehood, 1821. Many Southern sympathizers 
during the Civil War, but Missouri remained in the 
Union. In 1904, the Louisiana Purchase Exposition 
was held at St. Louis to commemorate the 100th 
anniversary of the purchase of Louisiana. Capital, 
Jefferson City; population, 1910, 
11,850. 

Agricultural organization. The State University, 
College of Agriculture and Agricultural Experiment 
Station are located at Columbia. The College of 
Agriculture includes the Agricultural Extension 
Service and the Experiment Station, each with its 
own staff of workers in several departments. The 
Experiment Stations at Mountain Grove are in- 
dependent of the University. The State Board of 
Agriculture is located at Jefferson City, as is also the 
Bureau of Labor Statistics. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 3,404.055; 3,293,335 

City 1,586,903 (46.6%); 1,398,817(42.5%) 

Country.. 1,817,152 (53.4%); 1,894,518(57.5%) 

Number of farmers 263,004; 277,244 

White. ..260,178 (98.9%); 273,578(98.7%) 

Non-white 2,826 (1.1%); 3,666 (1.3%) 

Land area, acres 43,985,280 

Acres in farms 34,774,679; 34,591,248 

Acres farm land improved 24,832,966; 24,581,186 

Av. acres per farm 132 (94 impr.); 124.8 (88 impr.) Acres 
artificially drained 859,663 (3.5% imp. farm land) Acres 
needing drainage.. .830,693 (2.4% all farm land) Farms by size, 
number: 

Up to 19 acres .1^641; 19,756 

20" 49 " 41,116; 47,398 

50" 99 " 67,446; 74,178 
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Farms by size, number: (Continued) 

100 " 174 '• 79,507; 80,020 

175 " 499 " 53,961; 51,921 

Over 500 " 4,333; 3,971 

Value all farm property.. .$3,591,068,085; $2,052,917,488 

Per cent increase in ten years 74.8; 98. 7 

Value farm land $2,594,193,271; $1,445,982,389 

" buildings $468,774,429; $270,221,997 

" implements. . . $138,261,340; $50,873,994 

" livestock $389,839,045; $285,839,108 

Av. value all property per farm $13,654; $7,405 

" " land and buildings per acre $88.08; $49.61 

Farms run by owners.. 185,030 (70.3%); 192,285 (69.1%) 
Farms run by tenants. .75,727 (28.8%); 82,958 (29.9%) 

Per cent owned farms unmortgaged 44.4; 53.3 

Per cent farms reporting automobiles 30.9; telephones 62.2 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $559,047,854; $211,001,359 

" cereals $394,195,226; $147,980,414 

Corn, acres 5,567,079; 7,113,953 

production (bu.)... . 146,342,036; 191,427,087 

10-yr. av. yield per acre 26 bu. 

Wheat, acres 4,564,990; 2,017,128 

production (bu.) 65,210,462; 29,837,429 

10-yr. av. yield per acre 14.2 bu. 

Oats, acres 1,707,055; 1,073,325 

production (bu.) 40,493,700; 24,828,501 

10-yr. av. yield per acre 26.8 bu. 

Rye, acres 107,422; 20,001 

production (bu.).... 917,673; 205,813 

10-yr. av. yield per acre 13.5 bu. 

Cotton, acres 110,027; 96,527 

production (bales). . 63,808; 54,498 

10-yr. av. yield per acre 256 lbs. 

Hay and forage, acres 4,206,473 ; 3,628,348 

production (tons). .. 5,687,127; 4,091,342 

value $95,897,050; $34,007,292 

Barley, acres 8,930 ; 7,9/5 

, production 145,496; 134,253 

10-yr. av. yield per acre 24.4 bu. 

Potatoes, white, acres 66,015; 96,259 

production (bu.) 4,057,753; 7,796,410 

10-yr. av. yield per acre 66 bu. - 

Sweet, acres 11,165; 7,938 

production (bu.).... 997,606; 876,234 

10-yr. av. yield per acre '. .91 bu. 

Peanuts, acres 261; 130 

production (bu.).... 2,463 ; 3,220 

Tobacco, acres 4,490; 5,433 

production (lbs. ) 4,074,977; 5,372,738 

Sorghum, acres 33,771; 37,476 

production (tons). .. 1 1 5,690; / 76, 765 

Buckwheat, acres 1,119; 1,676 

production (bu.).... 11,165; 20,289 

Small fruits, acres 16,768; 17,009 

production (quarts). 17,769,936; 23,696,221 

Strawberries, acres 8,645; 9,048 

production (quarts) . 12,861,820; 15,171,034 Vegetables, acres 
28,838: value $30,556,949; $13,305,829 

Apples, production (bu.) 5,132,109; 9,258,977 

Pears, production (bu.) ■ 430,838; 142,547 

Peaches, production (bu.). . .. 1,262,723; 1,484,548 

Plums and prunes (bu.) 232,025; 234,872 

Grapes, production (lbs.). . .. 10,949,602; 17,871,816 

Forest products, value $13,938,458; $8,406,823 

Nurseries: No. 139; acres 1,194 receipts $1,045,697 

Greenhouses: sq. ft. of glass 5,099,019; receipts. $2,229,808 

3. Livestock, 1920 and 1910 

Farms reporting 

livestock 256,236; pure breds 38,374 

Value all livestock on farms. .$389,839,045; $285,839,108 

Horses, number 906,220; 1,073,387 

value $74,482,800; $113,976,563 

Mules, number 389,045; 342,700 

value v. $50,97 1 ,253 ; $43, 438, 702 

All cattle, number. "77781,644; 2,561,482 

value $158,976,138; $72,883,664 

Beef cattle, number 1,714,894; 

Dairy cattle, number. ... 1,066,750; 856,430 

Sheep, number 1,271,616; 1,811,268 

value $15,755,632; $7,888,878 

Goats, number 121,012; 72,415 
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Goals, value 5558,520; $187,409 

Swine, number 3,888,077; 4,438,194 

value 501,555,706; $31,937,575 

Poultry, number 25,610,515; 20,897,208 

value 525,470,023; $11,870,972 

Bees, number of hives 157,678; 203,569 

Livestock products, value... .$105,601,436; $49,839,077 



Value all dairy products. 

" egg3 and chickens. . 

" wool and mohair 

honey and wax.... 
Milk produced (gallons) 



534,752,845; 
566,271,029; 
54,217,400; 

5360,162; 
228,907,721; 



Butter made (lbs.) 29,470,763 ; 



Eggs produced (dozens;.. 



$13,085,318 
$33,918,187 
11,951,393 
$274,174 
188,297*72 
42,105,143 



117,203,569; 110^22,152 
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MONTANA 



MONTANA ("Copper State"), a Western State, 
lies between 44 and 49 degrees north latitude, and 
104 and 116 degrees west longitude. Its extreme 
dimensions are 315 miles north to south, and 580 
miles from east to west. It ranks third in size 
among all the states, the area being 146,572 square 
miles, of which 796 are water. 

Land surface. The main chain of the Rocky 
Mountains, with peaks reaching 8,000 to 11,300 
feet, extends from Yellowstone Park (at about the 
middle of the southern border) northwest across 
the state. The country east of this, covering about 
two thirds of the state, is in the plains region, and 
consists mainly of rolling table lands varying from 
"40feet above sea level at the base of the mountains 
to 2,000 feet in the northeast corner. This region is 
drained by the Missouri River formed by the- 
junction of the Jefferson, Madison and Gallatin 
forks. The Bitter Root Mountains (7,000 to 8,000 
feet high) lie along the state's southwestern 
boundary, and the western third of the state, 
between these and the Rockies, consists of a great 
basin drained by the Clark Fork of the Columbia 
River, with its two branches — the Missoula and the 
Flathead. 

Soils. The southeastern part of the state consists 
largely of upland soils formed by the breaking 
down of underlying rock, and by the partial 
weathering of large deposits of sandy and gravelly 
loams which have been brought down from the 
western mountain region. In the western part, the 
soils of the broad valleys are dark-colored alluvial 
silts, and sandy loams; the bench lands and terraces 
bordering the valleys are sandy and 



gravelly, while those of the higher portion 
bordering the mountains have generally a good 
soil. The intensive farming is largely on the alluvial 
soils of the river valleys, much of it under 
irrigation, but even larger areas are cropped by dry- 
farming methods; the table lands are lighter and 
sandy, the best being good for dry-farming and all 
of them good for grazing. On the "bad lands," 
which are interspersed through the eastern portion 
of the state and mainly along the water courses, the 
soil is too steep for anything but grazing. Grain can 
be grown in most parts of the state without 
irrigation. 

Climate. This is marked by great extremes of 
heat and cold, but is generally healthful. The 
varying altitudes, the mountain barriers and deep 
valleys which deflect air currents, the cold waves 
from the Canadian Northwest, and the warm 
Chinook winds from the Pacific, all combine to 
cause a great variety of climate, often sudden and 
extreme changes in temperature, and wide 
differences in prevalence of, or freedom from, 
severe storms. Temperatures as high as 117 degrees 
and as low as 65 degrees below zero have been re- 
corded. The average annual temperature varies 
from 40 to 45 degrees in different locations. 
Average annual rainfall varies from 10 to 33 inches 
in different sections, and the average frost-free 
season from 50 to 150 days. The snowfall varies, 
also, but is usually heavy in most parts of the state. 

Opportunities. About one third of the farms of 
the state are irrigated, and the number is being 
constantly increased. Information about farms 
available under the reclamation projects may be 
obtained from the TJ. S, 
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Reclamation Service, Washington, D. C. Dry- 
farming areas are being enlarged and crops thus 
grown are being increased annually. Experiments in 
irrigation by pumping from wells have been 
conducted by the Experiment Station. 

Products and industries. Leading farm activities 
are the production of hay, spring wheat and oats. 
Apples are successfully grown. The leading 
livestock are sheep, in which Montana^" 
cattle and horses come next. Hogs and' 
are increasing rapidly. Lumbering is c^ 
the mountainous portions. Leading 
gold, silver, copper and 
greatest source of wealth 
Sapphiresi of jinusual qu 
valuable U 

this coMfi ^ 

to any gfeaf , exT^~e^c 1 epTjW%efiriiijg 
of coppCT'and lead, but the available 
and extensive coal deposits give opp' 
almost unlimited development. 

Transportation and markets. Being 
its railroads are not extensN 
transcontinental lines, however, ch 
important centers with the Pacific Coast and the 
East. The Oregon Short Line connects at Butte with 
Idaho and Utah and the states to the south, and the 
Burlington connects with the Southeast. The 
Missouri River is navigable' to Fort Benton and the 
Yellowstone to the mouth of the Big Horn. 

History. First explored in 1742. In 1805, the 
Lewis and Clark expedition explored the 
Yellowstone and Missouri rivers. Trading posts 
were established along the Yelllowstone from 1809 
to 1829. Fort Benton founded in 
1846. Discovery of gold in 1852 led to the country's 
first development. The Montana region was 
organized in 1860-1 as Shoshone and Missoula 
Counties of Washington Territory. In 1863, Idaho 
and Montana were set off from Washington under 
the name of Idaho Territory. In 1864, Montana was 
established as a separate territory with the capital at 
Virginia City. In 1874 the capital was removed to 
Helena. The Northern Pacific Railway was 
completed in 1883. A constitution was adopted in 
1884, and Montana was admitted to statehood in 
1889. 

Agricultural organization. College of Agriculture 
and Mechanic Arts, and Experiment Station, 
Cooperative Demonstration Work, all Bozeman; 
Horticultural Substation, Corvallis; Horticultural 
Society, Missoula; Fish and Game Protective 
Association, Helena. The State Fair is held at 
Helena. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population :... .548,889; 376,053 

City 172,011 (31.3%); 133,420(35.5%) 

Country 376,878 (68.7%); 242,633 (.64.5%) 
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Number of fanners 51 fill; 26,214 

White 56,614 (98.2%); 25,018 (95.4%) 

Non-white 1,063 (1.8%); 1,196(4.6%) 

Land area, acres 93,568,640 

Acres in farms 35,070,656; 13,545,603 

Acres farm land improved 11,007 278, 3,640,309 

Average acres per farm. 608 (190 impr.) ; 516 (139 impr.) Farm 
land artificially 

drained, acres 51,146 (.5% impr. farm land) 

Farm land needing 




2. Crop Acreages. 
Value all farm croi 

"cereals $52,432,106; $12,2JT,34 

Com, acres 18,717; 9,514 

production (bu.) 159,410; 274,103 

10-yr. av. yield per acre 23.2 bu. 

Wheat, acres 1,698,531; 258,377 

production (bu.) 7,799,647; 6,251,945 

10-yr. av. yield per acre 18.2 bu. 

Oats, acres 191,096; 333, 195 

production (bu.) 2,583,908; 13,805,735 

10-yr. av. yield per acre 35:4 bu. 

Rye, acres 75,979;' 6,034 

production (bu.) 227,948; 111,214 

10-yr. av. yield per acre 17.1 bu. 

Barley, acres, 29,330; 27,242 

production (bu.) 346,972; 753,268 

10-yr. av. yield per acre 25.8 bu. 

Hay and forage, acres 1,675,472; 1,135,376 

production (tons) 1,382,946; 1,692,656 

value 536,115,771; $12,348,150 

Potatoes, white, acres 22,178; 20,170 

production (bu.) 1,659,017; 3,240,696 

10-yr. av. yield per acre 128 bu. 

Buckwheat, acres 422; 84 

production (bu.) 1,412; 1,809 

Sugar beets, acres 8,600; 8,710 

production (tons) 73,824; 108,776 

Small fruits, acres 386; 562 

production (quarts). . . 338,087; 766,791 

Strawberries, acres 155; 265 

production (quarts).. . 171,150; 406,038 Vegetables, acres 
1,273; value. . $5,982,389; $2,227,736 

Apples, production (bu.) 671,716; 561,054 

Pears, production (bu.) 3,960 ; 7,543 

Peaches, production (bu.) 509; 

128 

Plums and prunes (bu.) 9,575 ; 8,777 

Grapes, production (lbs.). 2,066;. 

370 

Forest products, value $1,253,217; $541,800 

Nurseries: acres 95 in 23 establishments: 

receipts $34,582 

Greenhouses: sq. ft. under glass 843,942; 

receipts $525,128 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 54,017; pure breds 7,142 

Value all livestock on farms.. .$154,189,567; $85,663,187 

Horses, number. 668,723 ; 315,956 

value $48,277,891; $27,115,764 

Mules, number 9,462; 4,174 

value $1,119,630; $445,278 



47 



All cattle, number 

value 

Beef cattle, number 

Dairy cattle, number 

Sheep, number 

value 

Goats, number. 

value 

Swine, number 

value 

Poultry, number 

value 

Bees, number of hives 

Livestock products, value 

Value all dairy products. .. . 
" eggs and chickens. .. . 
" wool and mohair... 

" honey and wax 

Milk produced (gallons). . . 



FARM 

KNOWLEDGE 



1,258,516; 943,147 
$73,938,253; $27,474,122 
1,057,418; 
211,098; 77,527 
2,082,919; 5,380,746 
$25,775,607; $29,028,069 
1,282; 5,045 
$12,410; $22,416 
167,060; 99,261 
$2,888,694; $858,829 
2,127,854; 966,690 
$1,994,289; $628,436 
11,918; 6,313 
$24,809,029; $12,749,555 
$7,534,413; $2,093,594 
$6,883,213; $2,408,216 

$10,231,133; $8,225,810 

$160,270; $21,935 
51,251,095; 16,982,145 



Livestock products (Continued): x 

Butter made (lb3.) 5,961,335; 2,820,574 

Eggs produced (dozens) 11,858,0-12; 5£50,015 

4.Irrigation, 1920 and 1910 

Acres in irrigated projects 4,329,148; 3,515,602 

" of projects irrigable 2,753,493; 2,205,155 

}" " irrigated 1,681,729:7,575,03-/ 

' " irrigated land open to settlement 207,530 

Capital invested in projects. .. .$52,143,363; $22J970,958 

Average investment, per acre $18.94; $10.42 

Estimated final cost $70,079,028; $32182,077 

Average cost per acre $16.19; $9.21 

" maintainance and operation, 

per acre $1.26; $0.89 

Acres of crops on irrigated land 867,226 

Value of crops on irrigated land $30,382,674 

Av. value crops on irrigated land, per acre (1919) $35.03 
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NEBRASKA 



NEBRASKA ("Antelope State"), one of the 
North Central States, lies between 40 and 43 
degrees north latitude, and 95 and 104 degrees 
west longitude. The Missouri River forms part of 
the northern and all of the eastern boundary. Area, 
77,510 square miles, of which 702 are water 
surface. 

Land surface. The state is largely a gently 
rolling plain, with a gradual upward slope from 
east to west. In the north and west are the foothills 
of the Rocky Mountains, ranging from 3,500 to 
5,084 feet in height. In the Missouri Valley in the 
east, the elevation is less than 850 feet above sea 
level. The river valleys are mostly shallow and, in 
the case of the larger rivers, very broad. 

Soils. These are largely loess. Most of the 
northern two thirds of the state has a dark-brown 
silt loam soil, very fertile and adapted to corn, oats 
and grass. Some of the river valleys are timbered 
and their soil is darker and adapted to grass and 
wheat. The southern part consists largely of a gray 
silt loam adapted to fruits, especially apples, and 
general farm crops. Along the streams the soil is 
largely alluvial and very fertile. Through the north 
central part run the Sand Hills, and west of this the 
high plains country adapted to dry- farming. 

Climate. The winters are usually severe 



and the summers hot, but on account of the dry 
atmosphere, these extremes are not so severely felt 
as in a moister climate. Temperatures and rainfall 
vary widely in diSerent sections. In southern 
Nebraska, the average annual temperature is about 
50 degrees; the average frost- free season about 160 
days; and the average annual rainfall from about 32 
inches in the eastern to 16 inches in the western 
part. In the northeastern section, the average annual 
temperature is about 48; the average frost-free 
season 150 days; and the average annual rainfall 
decreases from 30.5 inches in the eastern portion to 
22.5 in the western. In the northwestern section, 
average annual temperature is 47 degrees; the frost- 
free season only about 132 days; and the average 
annual rainfall about 20 inches. The snowfall varies 
with the season from almost nothing in certain 
years to about 24 inches in the east, to 30 inches in 
the west in years of heavy snowfall. Considerably 
more than half the days of the year are clear, and 
relatively few are rainy. 

Opportunities. In the western half of Nebraska, 
the climate and the land are ideal for irrigation, and 
the entire valley of the North Platte will, in a few 
years, be under canals leading from the great 
Pathfinder reservoir in the Wyoming mountains. 
The two largest ir 
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rigation projects are the Interstate Canal and the 
Fort Laramie Canal. Both derive their waters from 
the Pathfinder Reservoir. The Interstate Canal 
irrigates about 150,000 acres on the north side of 
the Platte in Nebraska. The Fort Laramie Canal, 
under construction, will irrigate about 80,000 acres. 
Both of these were constructed by the United States 
Government. Besides these larger projects, are 
several hundred smaller ones with an aggregate of 
over 600,000 acres subject to irrigation and the 
prospect that ultimately 1,000,- 000 acres will be 
brought under irrigation. Information may be 
obtained from the Reclamation Seivice, 
Washington, D. C. The Niobrara National Forest 
Reserve is in Cherry County, 123,779 acres. Bessey 
National Forest Reserve in Thomas County, 85,123 



tive Demonstration Work, Lincoln; Board of 
Agriculture, State Horticultural Society, 
Dairymen's Association, Poultry Association, Corn 
Improvers' Association, Improved Live Stock 
Breeders' Association, all Lincoln. Each of the 
above associations receives appropriations from the 
State Treasury for its work. Live Stock Sanitary 
Board, Food, Drug, Dairy and Oil Commission, 
Lincoln. State Fair held permanently at Lincoln. 

The Experiment Station Director reports that the 
most decided tendency and progress along 
agricultural lines in Nebraska is in the field of 
economic distribution. About 50,000 farmers are 
members of associations whose functions include 
cooperative buying and selling. In the field of 
production, the most pronounced features of 





ines are meats; 
iter, cheese and 
condensed milk; railroad cars; lumber and timber 
products; leather goods, and clothing. The leading 
manufacturing city is Omaha. 

Transportation and markets. The state is fairly 
well covered by railroads. Omaha is a port of entry, 
the leading market city and the seat of the 
slaughtering and packing industry. 

History. Nebraska belonged to that part of the 
Louisiana Purchase which, in 1804, was organized 
as the Territory of Louisiana and, after 1812, was 
known as Missouri Territory. Some explorations 
were made by the Lewis and Clark expedition in 
1804-6. First permanent settlement was a trading 
post at Bellevue, about 1823. Fort Atkinson was 
established in 1819, abandoned in 1827; Omaha 
was settled in 1850, and Nebraska City in 
1847. In 1854, Congress passed a bill organizing the 
territory north of 40 degrees north latitude as 
Nebraska Territory. After numerous boundary 
changes, the state was admitted to the Union in 
1867. In 1898, the Trans-Mississippi Exposition 
was held at Omaha. 

Agricultural organizations. College of Ag- 
riculture and Experiment Station, Coopera 



ing, which has more than doubled the 
in a few years and greatly enlarged the 
of that region. (2) The construction of 
sugar factories in the irrigated district 
Nebraska, in^qljfing an expenditure of 
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the Sand Hill region; "these lakes 
suddenly been discovered to be worth 
millions of dollars, and within a year probably 
$5,000,000 of capital went into their development; 
dividends running as high as 

"lOper cent have been paid upon these investments. 
(5) The sudden rise of oat production which has 
become one of the major industries of Nebraska, 
due to extensive killing of winter wheat and 
planting of large acreage to oats in 1917, which 
gave phenomenal returns in both yield and price. 

Statistics . 
l.Fanm and Farm Property, 1920 and 1910 

Population 1,296,372; 1,192,214 

City 405,306 (31.3%); 310,852 (26.1%) 

Country 891,066 (68.7%); 881,362 (73.9%) 

Number of farmers 124,417; 129,678 

White 124,033 (99.7%); 129,216 (99.6) 

Non-white 384 (0.3%); 462 (0.4) 

Land area, acres '. .49,157,120 

Acres in farms .42,225,475; 38,622,021 

Acres farm land improved 23,109,624; 24,382,577 

Av. acres per farm... .339 (185 impr.); 297.8 (188 impr.) Acres 
artificially drained.. 2 14,428<(-9% impr. farm land) Acres 
needing drainage..;.. .145,818 (.3% all farm land) Farms by 
size, number: 

Up to 19 acres 3,361; 4,358 

20" 49 " 3,701; 4,558 

50" 99 " 11,163; 12,618 

100 " 174 " 43,157; 43,916 

175 " 499 " 47,377; 47,233 

Over 500 " 15,658; 16,995 

Value all farm property... $4,201,655,992; $2,079,818,647 

Per cent increase in ten years 102; 178.1 

Value farm land $3,330,222,340; $1,614,539,313 
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Value farm buildings $381,885,420; $198,807,622 

^implements. . . 5153.104,448; $14,249,708 

" livestock $336,443,784; $222,222,004 

Av. value all property per farm 533.771; $16,038 

" " land and buildings pier acre S87.91; $4635 

Farms run by owners... .69,(572 (55.9%); 70,250 (54.1%) 
Farms run by tenants.. .53,430 (42.9%); 49,441 (38.1%) 

Per cent owned farms unmortgaged 38.8; 59.9 

Per cent farms reporting automobiles 75.6; telephones 76.4 

2.Crop Acreages, Yields, Values, 1919 and 1909 



Value all farm crops $519,729,771- $194,401,937 

" cereals $395,917,583; $153,666,652 

Corn, acres 6,699,450; 7,266,057 

production (bu.).... 160,391,314; 180,132,807 

10-yr. av. yield per acre 24.5 bu. 

Wheat, acres 4,294,156; 2,662,918 

production (bu.).... 57,843,598; 47,685,745 

10-yr. av. yield per acre 16. 1 bu. 

Oats, acres 2,029,740; 2,365,774 

production (bu.).... 59,819,545; 53,360,185 

10-yr. av. yield per acre 29.2 bu. 

Rye, acres 359,926; 62,827 

production (bu.).... 3,259,390; 660,631 

10-yr. av. yield per acre 15.2 bu. 

Barley, acres 211,242; 113,571 

production (bu.).... 4,405,323; 1,987,516 

10-yr. av. yield per acre 22.9 bu. 

Hay and forage, acres 5,410,808; 4,520,034 

production (tons). .. 6,619,001; 5,776,475 

value $96,965,224; $31,783,373 

Potatoes, white, acres 94,247; 111,151 

production (bu.).... 4,452,497; 8,117,775 

10-yr. av. yield per acre...' 76 bu. 

sweet, acres 274; 279 

production (bu.) 25,536; 28,500 

Buckwheat, acres 1,598; 1,205 

production (bu.) 17,433; 9,876 

10-yr. av. yield per acre 17.2 bu. 

Sugar beets, acres 54,486; 4,182 

production (tons). .. 554,646; 39,756 

Flaxseed, acres (1920) 5,000 

production (bu.).... 45,000; 

Small fruits, acres 1,147; 1,411 

production (quarts). 647,321; 1,594,421 

Strawberries, acres 754; 562 

production (quarts). 451,798; 654,061 Vegetables, acres 
14,823; value $17,040,475; $5,931,738 

Apples, production (bu.) 907,224; 3,321,073 

Pears, production (bu.) 24,617; 6,700 

Peaches, production (bu.) 11,461; 110,180 
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Plums and prunes, (bu.) 11,537; 41310 

Grapes, production (lbs.). ... 2,404,035; 4,702,217 

Forest products, value $933,276; $795,053 

Nurseries: no. 30; acres 235; receipts $98,400 

Greenhouses: sq. ft. of glass 1,041,665; receipts, $603,684 

3. Livestock, 1920 and 1910 

Farms reporting 

livestock 121,870; pure breds 25,472 

Value all livestock on farms. .5336,443,784; $222,222,004 

Horses, number 961.396; 1,008378 

value 572,305,803; $102,804,907 



Mules, number 99.847; 

value 511,690,082; 

All cattle, number 3,154,265; 

value $163,683,769; 



Beef cattle, number. 
Dairy cattle, number. 

Sheep, number 

value 

Goats, number 

value 

Swine jiurnber. 



2,464,557; 
689,708 ; 
573,217; 
55,926,851; 
2,286; 
512,807; 
3,435,690; 

value 572,071,505; 



Poultry, number. 



11,932,243; 

value $10,222,546; 



Bees, number of hives.. 
Livestock products, value. ... 
Value all dairy products. .. 

" eggs and chickens. .. 

" wool and mohair. .. . 

" honey and wax 

Milk produced (gallons). . . 

Butter made (lbs.) 

Eggs produced (dozens)... . 



40,971; 
S54,612,075; 
523,706,963; 
529,500,431; 
51,230,427; 

5174,254; 
168,083,367; 
13,761,085; 
49,132,437; 



83,405 
$10374,076 
2,932,350 
$73,074,057 

613352 
293,500 
$1,486,948 
3,290 
$11,945 
3,435,724 
$29,649,482 
9351,830 
$4,219,158 
45,625 
$24,961,343 
$10,566,275 
$13,856,885 
$464,785 
$73398 
160,610,359 
25,986331 
46,460,624 



4.Irrigation, 1920 and 1910 

Acres in irrigated projects 766,768; 680,133 

" of projects irrigable 562,468; 429,285 

" " "irrigated 442,690; 255,950 

" " irrigated land open to settlement 

Capital invested in projects 513,909,185; $7,798,310 

Average investment, per acre ■ S24.73; $18.17 

Estimated final cost 518,030,154; $9,485,231 

Average cost per acre 523.51; $1335 

Average cost maintenance and operation, 

per acre 51-48; $1.09 

Acres of crops on irrigated land 199,815 

Value of crops on irrigated land 511, 547, 679 

Av. value crops on irrigated land, per acre (1919) $57.79 




NEVADA 



NEVADA ("Sagebrush State"), one of the 
western mountain states, lies between 35 and 42 
degrees north latitude, and 114 and 120 degrees 
west longitude. The Colorado River forms the 
southeastern boundary for about 150 miles. Aside 
from this river, the 



streams of the state mostly disappear in the sands, 
or flow into lakes with no visible outlets, some of 
which are salty or alkaline. 

Land surface. Nearly the whole state is in the 
tableland known as the Great American Basin, with 
an average elevation of 
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4.0to 5,000 feet, j^ij is included between the 
Wasatch Mountains on the east and the Sierra 
Nevadas on the west. The basin is crossed from 
north to south by parallel ridges of mountains, some 
with elevations of 

"60feet above the general level of the plateau; the 
highest elevation in the State is Wheeler Peak, 
13,058 feet above sea level. The ridges are separated 
by long, narrow valleys. Parts of these valleys are 
alkaline deserts. The remainder are covered with 
sagebrush interspersed with native grasses which 
afford grazing for about 500,000 cattle and 
1,500,000 sheep. The latter, comprising perhaps 70 
per cent, of the valley area, offer greater or less 
promise of ultimate reclamation. 

Soils. These, for the most part, are alluvial, sandy 
or gravelly loams deposited in the valleys by 
mountain erosion, and to a lesser degree, by the 
streams. In the ancient Lake Lahontan basin, the 
soils are in part volcanic ash intermixed with clays, 
and loams deposited as lake sediment. Soils covered 
with sagebrush are usually rich in plant foods, and 
are very productive under irrigation. 

Climate. There is a wide range in temperature 
between the elevated northern part and the sub- 
tropical southern part. Wide daily ranges of 
temperature are experienced, due to lack of 
atmospheric humidity; the nights, as a rule, even in 
the hottest weather, are cool. Records of 39 degrees 
below zero have been recorded at Beowawe and of 
117 degrees at Logan, in southern Nevada, but these 
may be regarded as exceptions. Northeastern 
Nevada has a somewhat severer winter climate than 
the central and western parts where comparatively 
mild winters prevail. In parts of southern Nevada, 
zero weather is unknown and freezing weather rare. 
Average annual temperatures range from 45.5 
degrees in the northern section, to 64.9 degrees in 
the southern. Although instances of killing frosts in 
the north have been recorded in almost every month 
in the year, the normal growing season of crops is 
about 5 months, and the loss from frost is 
unimportant. The average rainfall, principally snow 
in winter, is less than 10 inches. As a whole, the 
climate is temperate, extremely dry, and healthful 
and invigorating. 

Opportunities. Agricultural opportunities are 
presented in the settlement of the U. S. Truckee- 
Carson Reclamation Project, at Fallon; in the 
subdivision of the large irrigated ranches; and in 
homesteading arable public lands. Improved farm 
lands range in value from $75 to $300 per acre. 
Information about these lands may be obtained from 
the Agricultural Extension Division, Experiment 
Station, Reno. 

Products and industries. Nevada is popularly 
regarded as strictly a mining state. Agriculture, 
however, has advanced so rapidly in recent years 
that, in 1917, an agricultural production in excess of 
$40,000,000 almost 



equaled the mineral production. Forage crops 
combined with livestock represent the ordinary type 
of farming. The sugar-beet industry has been 
successfully established with 1 large factory in 
operation. Dairying is increasing. While the hardy 
fruits are grown in northern Nevada, little attention 
is given to orcharding. In southern Nevada, the 
cantaloupe industry has developed to some 
proportions, ~.id almonds, figs, pomegranates, 
grapes and other tender fruits are profitably grown. 
Potatoes are an important crop, the only one 
exported in any quantity. Gold, silver, copper, lead, 
zinc, tungsten and mercury are the most important 
minerals. Manufacturing is limited to foundry, ma- 
chine-shop, flour, lumber, planing-mill and dairy 
products. 

Transportation and markets. The state is 
traversed by three transcontinental railroad 
systems. Branch and local lines reach most of the 
settled portions. Farm crops, for the most part, are 
converted*into livestock products which are 
exported to the Pacific Coast markets. 

History. John C. Fremont led an exploring party 
through Nevada in 1843-4, and the first settlements 
were made by the Mormons in the valley of the 
Carson River, 1849. By the treaty of Guadalupe 
Hidalgo, which closed the Mexican War, the 
territory became a part of the U. S. in 1848. The 
region between 37 and 45 degrees north latitude 
and extending westward from the Rocky Mountains 
to California, was organized as Utah Territory in 
1850, and in 1861, the territory of Nevada was 
organized. In 1864, this was admitted to statehood. 
Because of the decline in silver mining, the 
population of the state decreased during the latter 
part of the last century, but has recovered since. 
Population in 1917, estimated, 105,000. Capital, 
Carson City; population, 1910, 2,466. 

Agricultural organization. The College of 
Agriculture, University of Nevada, Reno, 
comprises the Agricultural Extension Division, 
Agricultural Experiment Station, and Animal 
Disease Control Service. The State Fair is held 
annually at Fallon. County organizations comprise 
farm bureaus, county agricultural agents, home 
demonstrators and boys' and girls' club leaders, 
under direction of the Extension Division. 

The Experiment Station Director reports that the 
state is awakening to the importance of developing 
its agricultural resources. All the water of the 
streams flowing during the crop-growing season is 
appropriated and used in the irrigation (in 1917) of 
approximately 

"9000acres of improved lands. Water- storage 
systems have been constructed or are proposed for 
the conservation of the flood waters of the streams, 
which will ultimately add about 500,000 acres or 
more to the farm acreage. Artesian water is found 
abundantly in many valleys, and is being utilized 
for irri 
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gation. Iifthe higher valleys of northeastern and 
eastern Nevada, experiments in dry- farm 
reclamation have been successful where the proper 
methods have been employed. Demonstrations are 
being conducted by the Extension Division at 
Metropolis, Elko county, to establish that, under 
the 640- acre grazing homestead act of Congress, 
several million acres of sagebrush lands may be 
reclaimed with drought-resistant forage crops for 
sheep. 



1 



Statistics 

Farms and Farm Property, 1920 and 1910 



Population 77,407; 81,875 

City 15,254 (19.7%); 13,367 (16.3%) 

Country. ..62,153 (80.3%); 68,508 (83.7%) 

Number of farmers 3,163; 2,689 

White ....2,944 (93.1%); 2,528 (94%) Non- 
A hite 219 (6.9%); 161(6.0%) 

Land area, acres 70,285,440 

Acres in farms 2,357,163; 2,714,757 

Acres farm land improved 594,74 1; 752,117 

Average acres per 

farm 745 (188 impr.); 1,009.6 (279 impr.) 

Farm land artificially 

drained, acres 46,252 (7.8% impr. farm land) 

Farm land needing drainage, acres .... 59,739 (2.5% all farm 
land) Farms by size, number: 

Up to 19 acres 261; 271 

20 '"49 " 435; 320 

50 "99 " 555; 411 

100 " 174 " 611; 555 

175 " 499 " 651; 540 

Over 500 " 650; 592 

Value all farm property $99,799,666; $60,399,365 

Per cent increase in ten years 65.2; 110.6 

Value farm land $59,362,239; $35,276,599 

" buildings $6,892,975; $4,332,740 

" implements $3,630,927; $1,576,096 

" livestock $29,893,525; $19,213,930 

Av. value allproperty per farm $31,546; $22,462 

" " land ancl buildings per acre. ... ,$28.11; $14.59 Number 
farms run by 

owners 2,699 (85.3%); 2,175 (80.8%) 

Number farms run by 

tenants 296 (9.4%); 333 (12.4%) 

Per cent owned farms unmortgaged 59.2; 

83 

Per cent farms reporting automobiles 45.4; telephones 35.5 
2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $13,980,303; $5,878,425 

" cereals $1,454,350; $923,763 

Com, acres 547; 585 

production (bu.) 14,714; 20,779 

10-yr. av. yield per acre 32.5 bu. 

Wheat, acres 21,984; 14,260 

production (bu.) 464,151; 396,075 

10-yr. av. yield per acre 27.3 bu. 

Oats, acres 2,973 ; 7,853 

production (bu.) 75,000; 334,973 

10-yr. av. yield per acre 42 bu. 



Rye, acres r, 743 

production (bu.) 4,111; 880 

Barley, acre3 5,o99; 12,200 

production (bu.) 148,216; 412,14'J 

10-yr. av. yield per acre 40 bu. 

Hay and forage, acres 353,300; 350,538 

production (tons) 548,033; 521,918 

value $10,954,159; $4,185,270 

Potatoes, white, acres 3,639 ; 4,864 

production (bu.) 490,727; 766.826 

10-yr. av. yield per acre 169 

Small fruits, acres 25; 37 

production (quarts) 21,705; 50,287 

Strawberries, acres 5; 5 

production (quarts). .. . 5,136; 11,189 

Vegetables, acres 518; value $1,384,421; $661,803 

Apples, production (bu.) 52,619; 74,449 

Pears, production (bu.) 4,104; 4,083 

Peaches, production (bu.) 5,868; 3,171 

Plums and prunes (bu.) 4,418; 3£57 

Grapes, production (lbs.) 371,543 ; 376,205 

Forest products, value $37,437; $42,748 

Nurseries; acre 1 in 1 establishment; receipts 

$30 

Greenhouses: sq. ft. under glass 14,000; receipts $5,600 

3.Livestock, 1920 and 1910 

Number farms reporting livestock 3,024; pure breds 493 Value 

all livestock on farms... .$29,893,525; $19,213,930 

Horses, number 50,486; 68,453 

value $2,808,606; $3,770,402 

Mules, number 2,540; 2,786 

value $175,765; $233,800 

All cattle, number 356,390; 449,681 

value $ 1 6,304,472; $9, 766, 723 

Beefcattle, number 332,299; 

Dairy cattle, number 24,09 1 ; 17,084 

Sheep, number 880,580; 1,154,795 

value $9,871,206; $5,101,328 

Goats, number 1,123: 4,849 

value $8,052; $11,710 

Swine, number 26,645; 23,160 

value $344,350; $151,851 

Poultry, number 163,984; 133,217 

value ■ $183,411; $93,668 

Bees, number of hives 1 1.998: 8,401 

Livestock products, value, $4,694,649; $1,998,377 

Value all dairy products $963,966; $518,179 

" eggs and chickens $585,698; $379,323 

" wool and mohair $3,010,068; $1,063,873 

" honey and wax $134,917; $37,002 

Milk produced (gallons) 6,312,105; 4,356,555 

Butter made (lbs.) 266,027; 403,885 

Eggs produced (dozens) .... 895,487; 862,655 

4.Irrigation, 1920 and 1910 

Acres in irrigated projects 1,382,036; 1,232,142 

" of projects irrigable 704,708; 840,962 

" " " irrigated 561,447; 701,833 

" " irrigated land open to settlement 139,352 

Capitafinvested in projects. .$14,754,280; $6,721,924 

Average investment, per acre S20.94: $7.99 

Estimated final cost $22,648,747; $12,188,756 

Average cost per acre $16.39; $9.89 

Average cost maintenance and operation, per 

acre $0.79; $0.97 

Acres of crops on irrigated land 33 1 , 1 77 

Value of crops on irrigated land $12,390,593 

Av. value crops on irrigated land, per acre (1919) $37.41 
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NEW HAMPSHIRE ("Granite State"), one of the 
New England States, lies between 42 and 46 
degrees north latitude, and 70 and 78 degrees west 
longitude. The Connecticut River and Hall's 
Stream, a small tributary, form the entire western 
boundary, and the Salmon Falls and Piscataqua 
River the southeastern. The largest river is the 
Merrimac, draining the central part of the state and 
flowing south into Massachusetts before emptying 
into the Atlantic Ocean. The northeastern part is 
drained by the Androscoggin River. Area, 9,341 
square miles, of which 310 square miles are water 
surface. 

Land surface. A mountainous area crosses the 
state from northeast to southwest, nearly parallel 
with the western border. The height varies from 
1,500 feet in the south to 4,000 feet in the north. 
West of this is the Connecticut River basin. The 
southeast part within 25 miles of the coast is mainly 
level, with only occasional hills. The plateau region 
of the White Mountains, with an average elevation 
of 1,600 to 1,800 feet, occupies the north central 
part. It is traversed by several ieep-, narrow valleys, 
and includes more than 200 peaks, the highest and 
best known being Mount Washington, 6,293 feet, 
the highest point in northeastern United States. ' 
South of the White Mountains, the general eleva- 
tion is less than 600 feet. The rough upland country 
is dotted with many lakes of which the largest, 
Winnepesaukee, is famous as a summer resort and 
for the beauty of its scenery. 

Soils. The rocky soils of the higher land are 
glacial and strong in mineral matter, but tend to be 
thin and, in many places, unproductive as a result of 
poor treatment. Through the southern part of the 
state, especially towards the coast, they are much 
lighter and even sandy. The Connecticut River 
valley bottom and the land along the smaller 
streams is of a loamy or silty nature, uniform and 
fertile. 



Climate. The climate is severe but not subject to 
sudden changes; in the mountains it is generally 
considered very healthful. The different altitudes 
show wide differences in temperature. At 
Manchester, in the south central part, the range is 
from 21 degrees below zero to 96 above. In the 
north, the temperature sometimes falls to 40 
degrees and more below zero. The average annual 
rainfall is about 50 inches. The snowfall is heavy 
and the winters are long. The average frost- free 
season is about 130 days. 

Opportunities. Information about locations 
suitable for farming or gardening may be obtained 
from the Experiment Station at Durham. 

Products and industries. The leading farm 
activity is general farming, with dairy cattle and 
sheep as the important livestock features, and hay 
(most of which is fed on the farms) as the most 
important crop. Fruits (with apples leading) and 
vegetables are grown chiefly for local 
consumption, especially to supply summer resorts. 
Small fruits, market gardening and greenhouse 
gardening are receiving more attention, especially 
in the Merrimac River Valley. Some tobacco is 
raised along the Connecticut,, but less than in the 
states to the south. WhileBoston and the summer 
resorts and factory towns in the sputhern part of the 
state provide good markets for most farm products, 
the short growing season, rocky soil, rough hilly 
surface and small fields have prevented farming 
from attaining any great development in the state. 
Chief minerals are granite and mica. Main manu- 
factures are cotton and woolen goods, boots and 
shoes, paper and wood pulp, lumber and timber 
products, wooden packing boxes, flour and leather. 
Leading manufacturing cities are Manchester, 
Portsmouth, Concord, Nashua, Dover, Berlin, 
Rochester, Laconia, Keene. 

Transportation. Railroad facilities supplied by 
the Boston and Maine and Grand Trunk lines are 
sufficient to meet the needs of tour 
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ists and the larger, better located farms, but there is Value farm implements $9,499 322; $5 877,657 

a good deal of farm country that can reach the Av . value a ii p *™er^ 

main lines oi trattic only by means of rough, hilly, land and building per acre 534.56; $26.41 

countiy roads. The scenery is constantly attracting Number farmr. run by ,„--„,. „, 

automobile traffic, however, and this is naturally Sr farrns'rurrby ' ( ); ' C } 

resulting in road improvement. tenants 1,373 (6.7%); 1,879 (6.9%) 

History. New Hampshire was first explored by Per cent owned farms unmortgaged. .64.5, 74 

Sir Martin Pring in. 1603. It was included in the Percent farms reporting automobrles 23.4; telephones 49.5 

First Charter of Virginia of 1606, the grant given to 2 .Crop Acreages, Yields, Values, 1919 and 1909 
the Plymouth Company in 1620, and in a grant of 

1622 made to the Council for New England to Value all farm crops £23,509,665; $12,112,260 

Mason and Gorges. In 1629, Mason secured an Corn acres " cereals [o ^ji^gfy 628 ' $879,631 

individual claim to the territory between the Merri- ' production (bu.)..' 482,738; 916,263 

mac and the Piscataqua rivers, extending 60 miles 10-yr. av. yield per acre .'. '.44.2bu. 

inland along the course of each, and he named it Wheat, acres production (bu 6 )' 21 968- 1311 

New Hampshire after his native English country. Oats, acres 14,688; 10,860 

In 1635, the New England Council confirmed this production (buj...'. 485,367; 386,419 

grant and added 10,- 000 acres to it. After his death, R>0 acr e S .. 10 .; yr ;.!!^. . p . er . aCTe y,//" 

the affairs of the colony were in such a state that it production (bu.) 6,760; 4,534 

was finally placed under the protection of Massa- Barley, acres 887; 848 

chusetts, 1641. In 1675, Robert Mason, a grandson of 10 . yr av y l°d ^ a°4 " . \ ... ... 27 9 bu. 

the original proprietor, obtained a royal decree Hay and forage, acres . '465,303; 529,5/7 

under which, in 1680, a separate Colonial production (tons) 605 713; 552,454 

government was established. After a century of ,, olau>0> . !utcUZ:::::::: i:"'^!- /" >"i 

dispute, the Mason claims were purchased by a production (bu.) 1,341,978; 2,360,241 

land company, but boundary lines were in dispute D , , 10-yr. av. yield per acre .. . 124 bu. 

till icq/ Rqi-Itj i'n Buckwheat, acres oil, 1,052 

till 1894. barly in production (bu.) 10,940; 26,312 

1775,New Hampshire declared for Independence, 10-yr. av. yield per acre 23.5bu. 

and was the first of the Colonies to adopt a state Maple sugar, trees tapped. . 648,761, 792,147 

... .. T ,_„. .. j a c- • sugar made (lbs.) 329,723 ; 558,811 

constitution. In 1783, it passed an ordinance treeing .syrup made (gals.) 112,824; 111,500 

its slaves, and in 1788, ratified the Federal Small fruits, acres 1,071; 

Constitution. Capital, Concord; population, 1910, production (qtlns),. .. 753,959; 998,244 

19,632. Strawberries, acres 366; 

Agricultural organization. College of Agri- 310 

culture and Mechanic Arts and Experiment Station, production (quarts) 489,774; «S 057 Vegetables acres 

_ ^ ■ ■ r a ■ u ^ , 2,592; value. . $5,228,489; $2,276,177 

Durham. Commissioner ot Agriculture, Concord. Apples, production (bu.) 1,364,001; 1,108, 424 

Dairymen's Association, Horticultural Society, Pears, production (bu.) 17,274 ; 24,224 

Potato Growers' Association, Sheep Breeders' pf^nlpr^eTffi.'. 3 39,019; 25,2/5 ^ 

Association, State Grange. .'. .ZZZZZZ. .7,542 

Statistics Grapes, production, (lbs.) 215,514; 375,164 

X. Farms and Farm Property, 1920 and 1910 F° rest products, value..... $5,532,115; $3,610178 

Population „....„ 443,083; 430,572 Nurseries: acres 91 in 12 establishments; receipts $30 755 

City 279 761 (63 1%V 255099(592%) Greenhouses: sq. ft. under glass 754,238; receipts $3 17,428 
Country 163,322 (36.9%);' 175,473 (40.8%) 

Number of farmers 20.523; 27,053 ' ' . 

White 20,509 (99.9%); 27,038 (99.9%) Farms reporting 

Non-white 14 (.1%); 15 (.1%) livestock 18,404; pure breds2,77o 

Land area, acres 5,779,840 Value all livestock on farms... .$19,160,923 $11,910,478 

Acres in farms 2,603,806; 3,249, 458 Horses, number 38,194 46,229 

Acres farm land improved 702,902; 929,185 value $5,218,893 $5,266,389 

Av. acres per farm 126.8 (34 impr.); 120 (34.3 impr.) Farm land Mules, number 248 195 $29,681 

artificially value. $34,694 167,831 

drained, acres 11,777 (1.7% impr. farm land) All cattle, number 163,653 S5.240.122 

Farm land needing ' value $ 1 1 ,3 1 7,2 1 3 

drainage, acres 40,783 (1.6% all farm land) Beef cattle, number 18,277 101,278 

Farms by size, number: Dairy cattle, number 145,376 43,772 

Up to 19 acres 2,897; Sheep, number 28,021 $192,346 

4jc)f value $312,490 495 

20 "49" 3 375- 4 509 Goats, number 3,574 

so- 99 - .::::::::::::::::::::::::::::::::::::::::::zz:z,i:sss; 6,248 value $23,699 45,237 

100 "174" 4 986- 6 247 Swine, number 41,655 $504,174 

175 " 499 " 3' 809- ' value $891,021 924,859 

4774 Poultry, number 782,775 $694,121 

Over 500" 568; 680 value $1,334,836 4,644 

Value all farm property $118,656,115; $103,704,196 Bees, number of hives 4,191 $8,573,337 

Per cent increase in ten years 13.4\ 20.8 Livestock products, value $14,681,368 $5,589,711 

Value farm land $47,425,331: $44,519,047 Value all dairy products $10,224,888 $2,922,352 

"-"buildings $41,57(5,534; $41,397,014 eggs and chickens $4,341,810 $57,651 

" wool and mohair '$95,691 $13,623 

" honey and wax S18.979 35,033,153 

Milk produced (gallons) 42,556,285 5,065,188 

Butter made (lbs.) 3,240,368 7.469,472 

Eggs produced (dozens) 5,005,302 
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NEW JERSEY ("Blue Hen State"), one of the 
North Atlantic States, _ lies between 
38and 42 degrees north latitude, and 73 and 76 
degrees west longitude. The extreme length of the 
state is 160 miles, width, 70 miles, area, 8,224 
square miles, 710 miles of which are water. 

Land surface. New Jersey is very irregular in 
outline, greatly diversified in surface and soil, and 
admiiably adapted for growing, somewhere within 
its border, almost every temperate-climate product. 
Southern New Jersey is in the Coastal Plain region, 
level or gently rolling. The highest point of the 
watershed is less than 400 feet, while most of the 
region is less than 100 feet above sea level. The 
slope is toward the Atlantic Ocean and the 
Delaware River. The coast is made up of narrow, 
sandy beaches, tide marshes, inlets, shallow bays 
and sounds. The northern part is in the Appalachian 
Highland, attaining a height of 1,800 feet on the 
northern border. Many of the higher elevations are 
rocky and bare, others are wooded, the intervening 
valleys varying from narrow chasms to broad 
intervales of fertile soil. It has many small and 
rapid streams and clear lakes. Between and merging 
into these two main regions is the Red Sandstone 
Plain extending across the state. 

Soils. Through the center of the state, the soil is 
mostly a red shale or clay marl, admirably adapted 
for general crops and mixed farming. In the north, 
the soil in the valleys is alluvial and fertile, on the 
hills rocky and thinner, but well adapted for tree 
fruits and grazing. The southern part is in general 
sandy with heavier fertile soil along the western 
border*, with areas of marshy land suitable for 
cranberries. In the pine region in the center of this 
section, the soil is lighter, but when cleared, well 
adapted for small fruits. 

Climate. In the south, the climate is modified by 
the Ocean and Delaware Bay, and is 



very equable; zero temperatures and those above 
100 degrees are rare. The average annual 
temperature is about 53.5 degrees, and the frost-free 
season about 180 days. - In the north, the 
temperature runs lower in winter and higher in 
summer. The frost- free season averages about 150 
days. Here the average annual rainfall is about 48 
inches; in the south; it is somewhat less with the 
lowest on the coast from Cape May to Atlantic City. 
The average annual snowfall in the north ranges 
from 31 to 34 inches; in the south, less than 20 
inches. 

Opportunities. There is no untaken public land. 
Many farms, once under cultivation, are neglected 
or temporarily untilled, which, by the proper use of 
commercial fertilizers and green manures, could be 
improved and made fairly productive, and, in many 
instances, could be bought for less than the cost of 
the buildings. In middle and north Jersey, many 
thousands of acres are now untilled, and good 
farms may be bought at a very moderate price. The 
growth of the home markets, the nearness of the 
large consuming centers in New York and 
Pennsylvania, the excellent roads and fine 
transportation facilities, make New Jersey an 
attractive field for agricultural ' development. The 
State Board of Agriculture, Trenton, helps prospec- 
tive settlers to find farms. Information on the 
quality of the soils and their value for different 
types of farming may be had from' the Agricultural 
Experiment Station, New Brunswick. 

Products and industries. Leading farm activities 
through .the central part of the state are the 
production of general farm crops, corn and oats 
being the leading grains. Potatoes are largely grown 
in the south central part, and sweet potatoes farther 
south and west. Vegetables of all_ kinds for the city 
markets are grown in immense quantities, and fruits 
of every kind are raised commercially. Peaches lead 
in the northwest 
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ESS. Leatfmg 'frSfiiffSCTnrirfg cities are Newark, 
Jersey City, Bayonne, Paterson, Perth Amboy, 
Camden, Trenton, Elizabeth and Passaic. 

Transportation and markets. New Jersey excels 
all. other states in railroad mileage in proportion to 
its size. The rivers and bays about7 the state 
furnish excellent facilities for local water 
transportation, and electric railway mileage is 
large. New York and Philadelphia, on either side, 
furnish markets for every kind of product, and are 
supplemented by the many cities and towns, and 
summer and seashore resorts within the state. 

History. First visited by Gomez in 1524. 
Settlements by the Swedes along the Delaware and 
the Dutch in the northeast early in the seventeenth 
century. Hoboken was settled in 1640. In 1774, the 
first provincial congress of New Jersey met at New 
Brunswick, and a state constitution was adopted in 
1776. New Jersey was the third state to ratify the 
Federal constitution. Trenton (population, 1910, 
96,815) made permanent capital in 1790. 

Agricultural organization. College of Ag- 
riculture and Mechanic Arts and Experiment 
Station, and County Demonstration Work, New 
Brunswick. State Board of Agriculture, Trenton. 
State Horticultural Society, State Poultry 
Association, American Cranberry Growers' 
Association, New Jersey Alfalfa Association, New 
Jersey Live Stock Breeders' Association, E. B. 
Voorhees Agricultural Society. The Interstate Fair 
is held annually at Trenton. 

The Experiment Station Director reports that, 
since 1880, there has been a steady decrease in the 
area of tilled land in New Jersey, but a progressive 
increase in the value of agricultural products 
grown. Records show that the yields per acre are 
increasing and that farm practice in New Jersey is 
becoming more intensive. Less land is being 
farmed' than formerly, but better methods are in 
vogue. General farming is becoming 
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enterprises recently da 
be mentioned the 
Vineland and Bridgeton; the vegetable grown ng in 
the vicinity of Bridgeton, and the dairy 
development in the vicinity of Plainsboro, 
Wrightstown, Somerville, Montclair and 
elsewhere. 

Statistics 

r 1. Farms and Farm Property, 1920 and 1910 

Population 3,155,900; 2,537,167 

City 2,474,935 (78.4%); 1,907,210 (75.2%) 

Country 680,964 (21.6%); 629.957(24.8%) 

Number of farmers 29,702; 33,487 

White 29,167 (98.2%); 33,011 (98.6%) 

Non-white 535 (1.8%); 476(1.5%) 

Land area, acres 4,808,930 

Acres in farms 2,282,585; 2,573,857 

Acres farm land improved 1,555,607; 1,803,336 

Av. acres per farm 76.8 (52 impr.); 76.9 (53.9 impr.) 

Acres artificially drained, 174,260 (11.2% impr. farm land) 

Acres needingj drainage 77,881 (3.4% all farm landj 

Farms by size, number: 

Up to 19 acres 7,222; 8,073 

20 "49 " .6,763; 7,607 

50 " 99 " 7,367; 8J94 

100 " 174" 6,251; 7,207 

175 " 499 " 1,950:2,255 

. Over 500" 149; 171 

Value all farm property $311,847,948; $254,832,665 

Per cent increase in ten years 22.3; 34.5 

Value farm land 5142,182,493; $124,143,167 

" buildings 5 1 08, 1 4 1 ,488 ; $92, 991,352 

" " implements $25,459,205; $13,109,507 

" livestock $238,774,641; $141,480,052 

Av. value all property per farm $10,499; $7,610 

" " land and buildings per acre. .. .5109.67; $84.36 Farms run 
by owners.. .21.S89 (70.3%); 24,133 (72.6%) 

Farms run by tenants 6,826 (23%); 8,294 (24.8%) 

Per cent owned farms unmortgaged 45.7; 49. 7 

Per cent farms reporting automobiles 39.5; telephones 31.9 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $87,484,186; $35,648,849 

•' " cereals 520,902,859; $9,797,937 

Com, acres 233,595; 265,441 

production (bu.) 8,776,107; 10,000,731 

10-yr. av. yield per acre 39.8 bu. 

Wheat, acres 84,897; 83,637 

production (bu.) 1,378,269; 1,489,233 

10-yr. av. yield per acre 18.2 bu 

Oats, acres 71,065; 72,130 

production (bu;) 1,477,319; 1,376,752 

10-yr. av. yield per acre .31.3 bu. 

Rye, acres 74,174; 69,032 

production (bu.) 1,043,916; 951,271 
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Rye, 10-yr. av. yield per acre 18 bu. 

Barley, acres 894; 152 

production (bales) 14,613; 3,082 

Hay and (brace, acres 387,642; 401,315 

production (tons) 674,479; 569,442 

value $14,017,095; $7,630,037 

Potatoes, white, acres 82,533; 72,991 

production (bu.) 10,319,306; 8,057,424 

10-yr. av. yield per acre 109 bu. 

sweet, acres 15,427; 22,504 

production (bu.) 1,772,829 ; 3,186,499 

10-yr. av. yield per acre 125 bu. 

Buckwheat, acres 8,222; 13,155 

production (bu.) 110,309; 112,548 

10-yr. av. yield per acre 19.7 bu. 

Small fruits, acres 15,614; 24,069 

production (quarts). .. 20,289,727; 38,822,987 

Strawberries, acies 5,029; 8,684 

production (quarts.... 8,301,893; 18,767,473 Vegetables, acres 
94,996; value. .$40,669,147; $14,073,467 

Apples, production (bu.) 1,666,400; 1,406,778 

Pears, production (bu.) 401,706; 462,290 

Peaches, production (bu.) 1,653,223; 441,440 

Plums and prunes (bu.) 8,526; 9,594 

Grapes, production (lbs.) 4,357,396; 6,501,221 

Forest products, value $1,219,810; $758,515 

Nurseries: acres 3,337 in 101 establishments; 

receipts $1,048,919 

Greenhouses: sq. ft. under glass 8,725,939; 

receipts $5,064,684 
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3. Livestock, 1920 and 1910 

Number farms reporting 

livestock 26,783; pure breds 2,346 

Value all livestock on farms. . ..$36,064,757; $24,588,639 

Horses, number 72,621; 88,922 

value $9,653,169; $12,012,512 

Mules, number 5,705; 4,041 

value $903,374; $621, 774 

All cattle, number 179,459; 222,999 

value $18,347,004; $8,393,117 

Beef cattle, number 6,766; 

Dairy cattle, number 172,693; 154,418 

Sheep, number 10,471; 30,683 

value $145,785; $161,138 

Goats, number 642; 

574 

value $7,713; 

Swine, number 139,222; 147,005 

value $2,602,897; $1,127,040 

Poultry, number 2,665,662; 2,597,448 

value $4,324,584; $2,221,610 

Bees, number of hives 12,451; 10,484 

Livestock products, value $31,482,945; $17,951,089 

Value all dairy products $19,198,718; $10,156,600 

" eggs and chickens $12,200,716; $7,749,034 

" wool and mohair $32,071; $22,538 

" honey and wax $51,440; $22,917 

Milk produced (gallons) 70,490,729; 67,698,219 

Butter made (lbs.) 1,600,789; 3,622,411 

Eggs produced (dozens) 13,280,104; 14,590,530 
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NEW MEXICO, one of the southwestern states, 
lies between 31 and 37 degrees north latitude, and 
103 and 110 degrees west longitude. Area, 122,634 
square miles, of which 131 are water. 

Land surface. This is everywhere more than 
3,000 feet above sea level, and the highest 
elevations (in the Rocky Mountains) reach 
"120to 14,000 feet. Practically the entire western 
half of the state is mountainous, the Continental 
Divide, the Rockies and many- lesser ranges 
traversing this region in all directions. The Rockies 
also occupy a good part of the northern half of the 
eastern part of the state, although they rapidly run 
into the Great Plains (3,000 to 3,500 feet above the 
sea) well inside the eastern border. The southeastern 
quarter is taken up_ by the level, arid Staked Plains 
which continue into Texas. In parts of the 
mountainous country, however, are extensive, 
elevated plateaus. 



The Rio Grande and Pecos Rivers flow entirely 
across the state from north to south, their valleys 
being narrow at the north but gradually widening to 
form broad stretches of arable land. The 
northeastern part is drained by the Canadian and 
Cimarron, the northwestern by the San Juan and 
Chuska Rivers tributary to the Colorado, the south- 
western by the Gila and San Francisco. 

Soils. These are mostly light and sandy on the 
elevated plains, some of them affording pasturage, 
and larger areas being devoted to dry-farming. In 
the river valleys generally, the soil is fertile and 
capable of producing abundant crops, but most of it 
needs irrigation, which is being supplied on con- 
siderable areas. 

Climate. This is dry, moderately cool and 
healthful in much of the state. Temperatures vary 
according to latitude and altitude, but through the 
southern part, weather condi- 
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lions arc said by the United States Weather bureau 
to be more uniform than in any otner part of the 
United States with a few exceptions. "Great 
extremes of temperature are uncommon, the air is 
dry and healthful under nearly all conditions, and 
the altitude is such as to give the best tonic effect 
to the human system." In the less elevated districts 
to the south, frosts are rare, and sunshine is 
abundant. Even in the hottest weather the nights are 
comfortable. In spring and early summer, high 
winds and dust storms occur, but destructive storms 
are rare, mostly in the form of occasional 
cloudbursts in the mountains. The average annual 
rainfall varies from 10 inches or less in the south to 
20 inches in the north, and even 30 inches or more 
in the mountains. The frost-free season varies from 
about 270 days in the south to 160 to 170 days in 
the north. 

Opportunities. Land under irrigation projects is 
available for settlement. Land offices are located 
at Santa Fe, Tucumcari, Las Cruces, Fort Sumner, 
Clayton and Las Vegas, from any of which definite 
information may be obtained. There are two 
extensive irrigation projects, besides smaller ones. 
, One, known as the Elephant Butte Project and 



Spaniards. In 1528, Narvaez started on a dis- 
astrous exploring expedition. Coronado made an 
expedition in 1540. Santa Fe, the earliest 
settlement, was founded early in the seventeenth 
century. The region became a province of_ 
Mexico in 1821, and a possession of the United 
States at the close of the Mexican war m 1848. 
Arizona Territory was organized in 1863, after 
which statehood was a subject of debate in 
Congress until 1910, when an act was passed 
admitting Arizona and New Mexico as separate 
states. Capital, Santa Fe; population, 1910, 5,072. 
Agricultural organization. College of Agriculture 
and Mechanic Arts, and Experiment Station, Stale 
College. There is no State Board or Commissioner 
of Agriculture. The New Mexico Wool Growers' 
Association, and the New Mexico Cattle and 
Horse Growers' Association are statewide 
organizations that are doing much for the 
advancement of agriculture. The State Fair is held 
at Albuquerque, and a district fair under the same 
management at Roswell. 
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onstantly increasing, 
some extent, as there 
are extensive forests of yellow pine, spruce and 
cedar in the mountains, and Cottonwood, sycamore 
and oak in the river valleys. The wooded area is 
estimated at 

"220square miles, and there are a dozen National 
forest reserves comprising about 
11,000,000 acres. The leading mineral is coal, with 
some gold, silver, copper and zinc. Manufacturing 
is still in its infancy. 

Transportation and markets. The leading 
railroad systems are the transcontinental lines, or 
follow the valleys of the larger rivers. The chief 
markets are principally the cities and mining towns 
in or near the state. 

History. The Pueblo Indians and the cliff 
dwellers were the original inhabitants of New 
Mexico, and the earliest explorers were the 



100 " 174 " 4,929; 15J63 

175 "499 " 7,015; 7,388 

Over 500 " 6,008; 1,408 

Value all farm property $325,185,999; $159,447,990 

Per cent increase in ten years 103.8; 196.6 

Value farm land $196,341,050; $98,806,497 

" buildings $25,473,162; $13,024,502 

" implements 59,745,369; $4,122,312 

" livestock 593,626,418; $43,494,679 

Av. value all property per farm 5 10,896; $4,469 

" land and buildings per acre S9.09; $9.92 

Number farms run by 

owners 25,756 (86.3%); 33,398 (93.6%) 

Number farms run by 

tenants 3,655 (12.2%); 1,957(5.5%) 

Per cent owned farms unmortgaged .64.6; 94 

Per cent farms reporting automobiles 18.6; telephones 1 1 .3 
2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $40,619,634; S8.619.802 

" cereals 518,220,404; $2,382,996 

Corn, acres 227,167; 85,999 

production (bu.) 4,737,182; 1,164,970 

10-yr. av. yield per acre 24.2 bu. 

Wheat, acres 135,185; 32,341 

production (bu.) ' 2,437,213; . 499,799 

10-yr. av. yield per acre • 19.8 bu. 

Oats, acres 40,029; 33,707 

production (bu.) 1,085,311; 720,560 

10-yr. av. yield per acre 33.4 bu. 

Rye, acres 3,751; 257 

production (bu.) 53,797; 2,913 
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Cotton, acres 10,666 790 

production (bales) 5,399 206 

Hay and forage, acres 436,547 368 409 

production (tons) 693,807 431 053 

value $12,852,751 $4,493,918 

Potatoes, white, acres 3,070 6 230 

production (bu.) 110,740 295,255 

10-yr. av. yield per acre. 9 1 bu. 

sweet, acres 605 211 

production (bu.) 67 987 13 831 

10-yr. av. yield per acre. ...139 bu. 

Peanuts, acres 197 126 

2,997 Ij 37S 

production (bu.) 8,976 /,131 

Barley, acres 194,059 ,,. V. ''' 

production (bu.) 1 m j 

10-yr. av. yield per acre. 202 

Buckwheat, acres 2,150 "'■ 

production (bu.) 120 ••■rtsi-t 

Small fruits, acres 53,750 765 i: 

28 

production (quarts). .. . A A AQ ^ 
Strawberries, acres 'oSJt'i $820 

65 452 497 ' 

production (quarts). ... 198 ; 346 417,1 

Vegetables, acres 4,071; value.. . 30 047 4 

Apples, production (bu.) \ 003 356 29,43 

$'326^830 

Pears, production (bu.) - - - 

Peaches, production (bu.) 

Plums and prunes (bu.) 

Grapes, production (lbs.) 

Forest products, value 

Nurseries: acres 22 in 8 establishments; receipts. . $2,300 

frrppnl-|r,ii«p«- «n ft iindpr cjln«Q 1 70"V rprpints ^lf\ MR 
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Mules, number 20,369 

value $1,874,836 

All cattle, number 1,300,335 

value $63,101,300 

Beef cattle, number. 1,237,541 

Dairy cattle, number 62,794 

Sheep, number 1,640,475 

value $15,413,670 

Goats, number 226,862 

value $1,091,076 

Swine, number 87,906 

value $7,802,084 

Poultry, number 739,782 

value $2,924,006 

Bees, number of hives 15,733 

Livestock products, value $8,447,826 

Value all dairy products, i... $2,134,987 

" eggs and chickens $2,102,83 1 

" wool and mohair $4,088 528 

" honey and wax $ 1 2 1 ,480 

Milk produced (gallons) 12,737,649 

Butter made (lbs?) 1,404,138 

Eggs produced (dozens) 3,062,790 

4. Irrigation, 1920 and 1910 

Acres in irrigated projects 961,879; 1,102,207 

" of projects irrigable, 696,119; 644,970 

" " " irrigated 538,377 ; 461,718 

" " irrigated land open to settlement 66,479 

Capital invested in projects. .. .$18,210,412; $9,154,897 

Average investment, per acre $26.16; 

$14.19 

Estimated final cost $20,440,646; $11,640,091 

Average cost per acre $21.25; 

$10.56 

" " maintenance and operation, 

per acre..' $2.41; $1.36 

Acres of crops on irrigated land 233,893 

Value of crops on irrigated land 

$11,400,144 
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3,346,984 
$12,072,037 
412,050 
930,702 
45,409 
$275,851 
531,625 
$256,466 
10,052 
$5,045,808 
$726,692 
$1,051,348 
$3,228,129 
$39,639 
6,815,942 
1,477,617 
2,961,352 




NEW YORK ("Empire State"), one of the North 
Atlantic States, lies between 40 and 45 degrees 
north latitude, and 71 and 80 degrees west 
longitude. It is roughly three-cornered in shape, its 
extreme length, east and west, being 420 miles; its 
extreme breadth, 310 miles; and its area, 49,024 
square miles, 1,570 of which are water. 

Land surface. For the most part, the state consists 
of uplands with a gently rolling to rough and hilly 
surface, but the eastern part, for perhaps 50 miles 
back from the border, is largely mountainous. The 
ridges are part of 



the Appalachian system, and represent some of the 
oldest parts, and originally the highest lands, of the 
continent. At present,, they range from 2,200 to 
5,350 feet above sea level. The rest of the state 
forms, in the main, an elevated plateau, cut by 
rivers and, in the center of the state, by a group of 
long, narrow lakes, the Finger Lakes. To the north 
and west, this land slopes to Lake Ontario and the 
St. Lawrence River. To the south, it forms a gradual 
decline that crosses the border into Pennsylvania. 
The Mohawk River, draining a rich valley running 
through the center of 
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almost along xhe easrern tiorder, first between 
sloping banks, but lower down between steep, 
rocky cliffs. The Oswego River, running into Lake 
Ontario, drains the lakes of central New York, and 
the Genesee a large area in the west. Extending out 
from the southeast corner, is Long Island about 100 
miles long and not over 15 miles wide. This 
consists of a hilly northern half, with elevations 
reaching 150 feet, and a smooth, prairielike 
southern half sloping very gradually to the ocean. 
The state, therefore, exhibits a great variety of 
natural conditions in all respects. 

Soils. These are largely of glacial origin. In the 
mountain region, they are very rocky, difficult of 
cultivation; generally productive, but better suited 
to dairying through the east and north, interspersed 
with general farming. In the central and western 
part, they are largely clay or limestone loams with 
very fertile alluvial soils in the valleys. Long 
Island is largely sandy, light along the southern 
border, heavier farther inland, but mostly sus- 
ceptible of high cultivation. The extensive 
southern plateau of the western part of the state is 
of a stiff, poorly-drained character which needs a 
good deal of treatment before it can be made easily 
and profitably productive. 

Climate. This varies widely according to 
altitude and nearness to the seashore in the east, 
and lakes in the west. The average annual 
temperature of western New York is about 46 
degrees, being highest near Lake Ontario and 
lower farther south. The "Chautauqua Grape Belt," 
which extends for about 60_ miles along the south 
shore of Lake Erie, is said to have the most 
temperate climate of any part of the state, except 
that along the Atlantic Coast. Highest and lowest 
recorded temperatures are 102 degrees, and 38 
degrees below zero, the latter being unusual. The 
frost- free season averages about 140 days, being 
longest near the lakes. Average annual rainfall is 
about 45 inches, highest in the southern counties. 
In the central and eastern parts, the temperature 
averages somewhat lower, the frost-free season 
shorter, and the average rainfall less. On Long 
Island, zero temperatures and those above 100 de- 
grees are very infrequent. The seasonal rainfall is 
ample, and the average frost-free season is 211 
days. 

Opportunities. While much of the land is held, 
and often farmed, at high valuations, there remain 
many acres of so-called "abandoned" farms which, 
carefully chosen and managed, can be made into 
profitable and comfortable homes. As generally 
found through the East, drainage and similar im- 
provements are usually individual matters, though 
there are some drainage projects in the_ central 
and western parts of the state, which bring under 
cultivation considerable areas of rich alluvial soil. 
Information about 



farms for sale may be obtained from the De- 
partment of Agriculture, Albany. Increased raising 
of livestock offers a real New York opportunity. 

Products and industries. New- York, though 
largely farmed along general lines, is primarily a 
state of many special crops grown in definite 
localities. Thus we find irecium- sized general hay 
and dairy farms all over it, in addition to _ several 
well-defined belts. Fruit is the main crop along the 
shores of Lakes Ontario and Erie, and over the hills 
lying back from the Hudson River. The Erie section 
is famed for its grapes as are also the shores of the 
lakes in the center of the state; peaches and apples 
are more important in the other two. Profitable 
orchards are found scattered through the center of 
the state, and especially around Rochester, which is 
also the center of an important nursery industry. 
Dairying is the main issue through the Mohawk 
Valley and in several northern and southeastern 
counties. South of the fruit belt in the west is an 
extensive bean-growing district. Numerous 
canneries in western New York stimulate the 
raising of many special vegetable crops on a large 
scale, and market gardening is highly developed 
around the larger cities, especially on the western 
half of Long Island, of which the eastern part is 
more given to the raising of potatoes, cabbage and 
cauliflower. Of the general crops, oats, hay, 
potatoes, buckwheat, com (largely for silage) and 
rye are most important. The alfalfa acreage is 
steadily increasing. Dairy cattle are the most 
important livestock, there being many herds of 
excellent purebreds. Horses are raised to a 
considerable extent, but less than formerly, which 
is true also of sheep. Hogs and poultry are found 
on most farms, but are not restricted to particular 
belts or localities. Minerals are largely building 
stone, salt, iron ore. Fisheries are important, 
oysters being of greatest value. Main manufactures 
are clothing; machine-shop products; textile goods; 
sugar refining; malt liquors; flour and cereal 
products; tobacco products; chemicals; meat 
products; hosiery and knit goods; wood-working 
products; petroleum refining; paper and wood pulp; 
cheese, butter and condensed milk; boots and 
shoes. Leading manufacturing cities are New York, 
Buffalo, Rochester, Syracuse, Albany, Troy, 
Gloversville, Binghamton, Cohoes and Yonkers. 

Transportation and markets. New York is well 
covered with railroads and many important electric 
lines. Water communication with the whole world 
is possible by way of canals, rivers, the lakes or the 
sea. The Barge Canal connects the Hudson River 
with Lake Erie at Buffalo. Via the Great Lakes, 
Canada and the west are reached. The Hudson 
River is navigable for large boats to Troy, 150 
miles. New York is the leading market, the 
metropolis of the United States, and the 
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second largest city in the world. Other important 
markets are Buffalo, Rochester and Syracuse. 

History. Though numerous explorers had 
previously visited the mouth of the Hudson, Henry 
Hudson "discovered" the river which bears his 
name in 1609, and established the Dutch claim to 
ownership. Just previous, Champlain had come 
down from the north and discovered the lake 
afterward named for him. The Dutch established 
trading posts at Albany in 1614, on Manhattan 
Island in 1615, and on the Delaware River in 1623. 
In 1626, Governor Peter Minuit bought Manhattan 
Island from the Indians for goods valued at $24. 
Dutch rule ended, and New Netherlands became 
New York in 1664. A Colonial Congress met in 
1690, the Albany Convention in 1764, the Stamp 
Act Congress in New York 2 years later. In 1776, 
the British fleet took possession of New York. The 
state was the eleventh to join the Union.. Congress 
met in New York City from 1785 to 1790 and here 
Washington was inaugurated, 1789. First 
convention for organization of state government 
met at White Plains, 1776, and first constitution 
adopted the following year. 

Agricultural organization. State College of 
Agriculture and Experiment Station, Ithaca; State 
Experiment Station, Geneva; State Schools of 
Agriculture, Farmingdale, Morris- ville, Alfred, 
Canton, Cobleskill and Delhi. Cooperative 
Demonstration Work, Ithaca, Department of 
Agriculture and Farmers' Institute Bureau, Albany. 
There are also a Dairymen's Association, Breeders' 
Association, Fruit Growers' Association; Western 
New York Fruit Growers' Association, Horticultural 
Society, Nurserymen's Association, Vegetable 
Growers' Association. The State Fair Commission 
holds an annual fair at Syracuse. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 10,385,227; 9,113,614 

City 8,589,844 (82.7%); 7,185,494 (78.8%) 

Country.. 1,795,383 (17.3%); 1,928,120(21.2%) 

Number of farmers 193,195; 215,597 

White 192,645 (99.7%); 214,658 (99.6%) 

Non-white 550 (.3%); 939 (.4%) 

Land area, acres 30,498,560 

Acres in farms 20,632,803; 22,030,367 

Acres farm land improved 13,158,781; 14,844,039 

Av. acres per farm. .106.7 (68.1 impr.); 102 (68.8 impr.) Acres 
artificially drained 1,180,423 (9% impr. farm land) Acres 
needing drainage 720,183 (3.5% all farm land) Farms by size, 
number; 

Up to 19 acres 26,540; 34,188 

20" 49 " 27,267; 31,047 

50 " 99 " 50,784; 56,821 

100 " 174 " 56,929; 61,031 

175 " 499 " 30,461; 31,163 

Over 500" 1,214; 1,347 

Value all farm porperty...SI,908,483,201; $1,451,481,495 

Per cent increase in ten years 12.0; 35.7 

Value farm land $793,335,558; $707,747,828 

" buildings $631,726,182; $476,998,001 

Value farm implements $169,866,766; $83,644,822 

" livestock $313,554,695; $183,090,844 
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Av. value all property per farm $9,879; $6,732 

" " land and buildings per acre $69.07; $53. 78 

Farms run by owners 151,717 (78.5%); 166,674 (76.8%) Farms 
run by tenants 37,102 (19.2%); 44,872 (20.8%) 

Per cent owned farms unmortgaged 49.8; 55.9 

Per cent farms reporting automobiles 35.2; telephones 47.6 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $417,046,864; $190,002,699 

" " cereals $82,524,839; $43,099,988 

Com, acres 320,325; 512,442 

production (bu.).... 14,109,202; 18,115,634 

10-yr. av. yield per acre 36.8 bu. 

Wheat, acres 463,461; 289,130 

production (bu.).... 9,136,268; 6,664,121 

10-yr. av. yield per acre 20.6 bu. 

Oats, acres 937,553; 1,302,508 

production (bu.) 21,595,461; 34,795,277 

10-yr. av. yield per acre 33.2 bu. 

Rye, acres 115,661; 130,540 

production (bu.).... 1,520,552; 2,010,601 

10-yr. av. yield per acre 17.4 bu. 

Barley, acres 116,109; 79,956 

production (bu.).... 2,273,011; 1,922,868 

10-yr. av. yield per acre 27.2 bu. 

Hay and forage, acres 5,502,943 ; 5,043,373 

production (tons). .. 9,728,317; 7,055,429 

value $169,494,524; $77,373,333 

Potatoes, white, acres 310,403; 394,319 

production (bu.) 32,470,847; 48,597,701 

10-yr. av. yield per acre 96 bu. 

Sweet, acres 16; 113 

production (bu.).... 1,498; 10,821 

Tobacco, acres 2,613; 4,109 

production (lbs.). .. . 3,353,954; 5,345,035 

10-yr. av. yield per acre 1,245 lbs. 

Maple sugar, trees tapped... . 4,826,924 ; 4,948,784 sugar made 
fibs.). .. 2,012,932 ; 3,160,300 syrup made (gals.). . 
1,080,505; 993,242 

Small fruits, acres 20,412; 22,496 

production (quarts). 25,713,901; 37,857,829 

Strawberries, acres 4,872 ; 6,382 

production (quarts). 8,579,563; 15,945,863 
Vegetables, acres 132,1)42; 

value $104,070,460; $36,309,544 

Apples, production (bu.) 14,350,317; 25,409,324 

Pears, production (bu.) 1,830,237; 1,343,089 

Peaches, production (bu.)... . 1,262,480; 1,736,483 

Plums and prunes (bu.) 244,294; 553,522 

Grapes, production (lbs.) . .. 152,482,698; 253,006,361 

Forest products, value $19,311,211; $10,365,651 

Nurseries; acres 5,288 in 359 establishments 

receipts $2,310,253 

Greenhouses: sq. ft. under glass 18,289,628; 

receipts $8,689,325 

3. Livestock, 1920 and 1910 

Number farms reporting 

livestock 180,841; pure breds 28,566 

Value all livestock on farms. .$3 13,554,695; $183,090,844 

Horses, number 536,171; 591,008 

value $77,762,412; $80,043,302 

Mules, number. 7,323; 4,052 

value $1,195,696; $650,497 

All cattle, number 2, 144,244; 2,423,003 

value $198,826,728; $83,062,242 

Beef cattle, number 63,170; 

Dairy cattle, number. ... 2,081,074; 1,509,594 

Sheep, number 578,726; 930,300 

value 17,699,791; $4,839,651 

Goats, number 2,580; 3,475 

value $29,797; $21,432 

Swine, number 600,560 ; 666,179 

value $11,691,713; $5,905,272 

Poultry, number. 10,759,268; 10,678,838 

value $15,348,600; • $7,879,386 

Bees, number of hives 127,858; 156,360 

Livestock products, value. . ..$225,465,739; $104,867,285 

Value all dairy products. ..$179,695,810; $77,807,161 

" eggs and chickens. .. $42,841,499; $25,504,894 

" wool and mohair. ... $1,977,598; $1,165,588 

" honey and wax $950,832; $389,642 

Milk produced (gal.) 756,045,942; 597,363,198 

Butter made (lbs.) 24,727,662; 23,461, 702 

Eggs produced (dozens).... 62,175,162; 71,191,449 
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cotton goods, tobacco products, lumber and timber 
products, cottonseed oil and cake, Hour and grist- 
mill pr oducts, furniture and refrigerators, fertilizers, 
leather" BoBrappedafftid Mkttit goods, carriages and 
railroad-shop products, foundry and machine-shop 
products, men's clothing, brick^ and tile. Chief 
manufacturing cities are Crfarlotte, Wilmington, 
Raleigh, Durham. 

Transportation and markets. The railroad 
facilities over most of the state are excellent. Public 
roads, especially in the more level s ections, are 
rapidly being extended and improved. In many parts 
of the state are excellent highways. Ch ef ports are 
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Value all farm proper ty.. .$ 1,250,166,995; $537,716,210 
Per cent increaswftiS£J»atfe^..£S2c 
Value farm lani ggLg^rr^^g S? 8 ' 

^Ib mldrnijiTZT ,^*$2 i a. 7tt 

" " implements? ] .%64,b2l,Jbi;$lN,441,bJf j 

" livestock $119,152,672; $62, 

Av. value all property per farm $4,634; 

" land and buildings-peracfgs .»*rn4i3vj2 

Number farms rai/-^-\ ^f~*4Stt2?Z- 

by owners W^^fm^^T^m^"^ 

Number farms run , , , . "C-. c - . 

by tenants *f.J3lih5& r ^^ 7 *' 

Per cent owned/*-*"" " ' "'" 
Per cent fan 



2. Crop Acreag- 
Value all farm 




Wilmington, Newbern, Washington and 
City. 

History. The first exploring expedition 
by Sir Walter Ral e igh in 1584 , and was fo 
others in 1585 and 1587. These founded Roanoke~ . _ r^ttr 
where was born Virginia Dare, believed to be th{ / /^tEtecves). X.*., 
first child born of English parents in America. In 
1653, the first permanent settlement was made at 

t§frtterf *w^«^d a ml#r?»*n?(^felSi& i&S«Scfeffi 
te&mm arj^u¥i{i6§3. <&&fffi C8fo1mMa¥4eieWlr7iH 
tRlgdAm^rfiW^gvMaifciAoqfflt^fe Jfesfftsjagn WHs 

i$<BflfesaMe5?j^ug^r5ys[ ^ ^\m\m^m^iAim 

CSFe^fife opposed secession, but a secession 

ordJn^eswfecftdrjpTfecCq^f 1 m?wm ?tvm&w#& 

w»FtBea s ltaY§lltetafagre v ?iFiRflePf *aWt aflyO dflfSr 
G«SgaeS;^gd ^ailo^apte^^q^ig^nspgpifeuJKl 
lajfnpj thf i goast. Next is the Piedmont Plateau, 

ab ^rieMiril i ^ate§aflorg'^eg r 6'^PAgffcufee 

steffl^a^ifcifi ^iM^^Wfrn^mrngtiP^ 1 ^- 

(Migghfifit rope^ngr^sgg^iesMtgspgjpijgi^t 
Mi&M l >S&&M& t A^m% l k, th«iffe>sPeaJffirjr£ 
MfieuffSk^rA^Sater^^^deF^t^dwe^Bt 

W^&if^rt¥ie8fiJBM, toai mm Ammm^ 

Chonan, Roanoke, Pamlico, Neuse and Cape Fear, 
are navigable to the beginning of the Plateau where 
they become much narrower. On the west, are the 
Little Tennessee, Big Pigeon and French Broad 
Rivers, flowing into the Tennessee. 

Soils. In the Coastal region, the upland soil is 
mostly a sandy loam underlaid with clay, and with 
much organic matterStMsti© the coast it is sandy 
andl^9snMi^^PinTitHwrBi^ili^3fitiirtgjyfl, is deep clay 

v ^ftp..and..slr^gs 3fff e 1 |e^j^^^w4|^apte 

M<temwx^&jm%t®$^is,<m.,8i3 (85.6%) 




-.7 44 ,528; 



1,671,308; 2,782,508 



to 



Kest. The 



Nur^» m MarmeT|ji. s ....varie5- ftom . 

silMe^ , 
maiagS, mmm. temperature . varies from 64i R^grfiRP 
Anr&ei fwntheast - -to- 4& - degrees- M,m,T&temtm.l®ie 
^ahf^^Wdu4L-Th e -^^ 



production (bu.) 

10-yr. av. yield per acre 1 8.4 bu. 

ij^ : f^rt S -at t --^m M 

greater ari|^1 a t v h^igp%(^j-V.ea.iJ53ny other sl|B<Wa. 
iCcto,tea9ted..S.tate&..ex«eh673r70ii{(,^6#fli Pacific 

Coast. Sv^^mS^t^^^. 
mSy ^tera§^%c^0.st&....9.utsgiE374lS75^PSat storm 
tracks, though tropi«>»ldi$(tt)?rris isdme^fi#fs3 hi6%fcg 

„_„„, "value...!: $18,966,611; W, 795,52? 

°P$Moes, white, acres, 35,797; 31,990 . . 

_ Opportunities. B$m^<&%\m$..yfy&§3y&W&$7B,2W 
climate, ^mmoyi^'kwi amil ii - and -the -abun^tlftil- 

every braM%r.Qfv.a^Eia^Ki«a-eari.a. .horticulture., . Smm. 
ofenh^eacMave ■ • been- • AwelojiMJifo Wpddd siderable 

as to land and I(paton8nip^)m(firaa^r^/fefjM3,te 
Asricultui 1 Sly r IMpyigiAleM(acrS.tatMn v -or-the- • ■ ^eifes. 

^im^^hgrimlt^M^M^; 84J53 
BtPctodi48tsaiafld..industnes...Leading,faerm 
are the production r»f re^| ti Wiis 1 , u fcott^f 7 pelfr^| 
t( $m£8uih$£v ^ JotWqe|, CT sw r eet ' ' [WtiVf^: and yams.' 
with. .sugar.. cane.. and.. rice. .infi.laS'ser amounts in the 

southern .part. UVMW&^km$PMilJM4$\j 2 MMl7 

Sa-awDeineSj, acres ., ■ 2.186; /. 

altnougn .....dairying and sw^i^e production are 

incipadittgori^qufflp)o8taft^ sthes 

agH9s^fmctM#l^m there are 

said to be stftfactasrpntniamicSiqi^ 
unto«e1P^ffib'fe¥)land-.- -F&1^es are valuable, 
leading " V&^sMr3mm8n . anrt^sf §gs j 5 ljf 6 t^> 
rawest pndBetstrora^eanp les- ■ amB 2gT3j5p2&3 fly n-tfrsi^ and 

QsmkmMi: lrWii«Ma§^'3atti iof ' the ' femperafe- 
weflv. Trucking- ■ ■ -is- ■ • ■ear-rl#i5,2jh5 

q^oifflffW?^ quantities of 



climate ftoiitrf s do 
extensively 



the 



noffiffiesL^ay^ 
Bmnith«dsjr,tifalialljtdi3fl@d,dia5es. ..TIh@66gft2e3r^& / o anpual 
t>Bl|iM)f'aflSs a fr%pi*Sut 60 inches on, the wast to 
sf^oD^lsih'tRfSrj^ 
ur&jimw awiads...s.triking...the....s.QU.th...star^6rjf?,&9 
mOTri'taSri'sv one • station- -near- the- -Geo-re-ia7,239; 75, 629 

50 " 99 ". . & .68,903; 62,157 

100 " 174 " 41,082; 43,987 

175 " 499 " 19,094; 25,254 

Over 500 *' 2,109; 3,474 




ce Jbeing shipped fo northern cities to supply 
^S^fi°f^an6^^r^Lflua^^9§^ 7 bulbs 
'wes$iiwfet(gi^rfar&.. sfntamsne^o $mstfamv 

cHiSS s .NWr% r -Gar-oHna- -is -tflg 1 .J^t|'|' ' 
also foundalJcait..the. state's.. m($sB,frHhCKWaflt mineral 



of product arOairy cattle, number 462,077; 308,914 

Sheep, number 90,556; 214,473 

value $783,668; $559,217 

Goats, number 23,912; 23,493 

value $72,027; $43,039 
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Livestock products (Continued) 

Swine, number 1,271,270; 1,227,625 

value $16,006,895; $4,638,046 

Poultry, number 7,827,935; 5,053,870 

value $7,324,880; $2,212,570 

Bees, number of hives 163,955; 189,178 

Livestock products, value $35,8®),056; $14,904,989 

/ 



Value all dairy products. ... $14,912,137; S5.789.583 

" egfts and chickens. ... $20,406,603; $8,753,536 

" wool and mohair $185,223; $131,193 

"honey and wax $356,093; $230,586 

Milk produced (gallons). . .. 95,747,638; 82,601,779 

Butter made (lbs.) 25,551,506; 26,059,535 

Eyy.s produced (dozens) 24,84 1 ,02 1 ; 23, 1 79,226 




NORTH DAKOTA ("Flicker-Tail State"), one of 
the North Central States, lies between 45 and 49 
degrees north latitude, and 96 and 105 degrees 
west longitude. The Red River of the North forms 
the eastern boundary. Area, 70,837 square miles, 
654 of which are water. . 

Land surface. The state is in the Great Plains 
region, and is mostly rolling prairie. The Red River 
Valley is a broad, level plain at an elevation of 
about 1,000 feet above sea level extending down 
the eastern part. In the north are the Turtle 
Mountains, in the northeast the Pembina 
Mountains, in the southwest other scattered low 
elevations or sandstone buttes, and extending 
across the state from the northeast corner to the 
southern boundary east of the center, a plateau 
separating the Missouri River Valley from that of 
the Dakota. The Missouri River enters the state 
from Montana on the west, and flows east and 
south, leaving the state about midway of the 
southern border. Devil's Lake, northeast of the 
center, is salt and has no visible outlet. Many other 
small rivers flow into those named. 

Soils. These are largely of a rich loam with clay 
subsoil. That of the Red River Valley is deep, very 
fertile and has long been noted as the finest of all 
hard-wheat belts. On the elevations, the soil is 
lighter; the rougher parts are best suited for 
grazing; but over most of the state, soil conditions 
are well adapted to general farming. 

Climate. There are great extremes in tem- 
perature, but the dryness of the atmosphere here 
makes them entirely bearable and even 



very healthful. The average annual temperature for 
the eastern part is about 39 degrees, with extremes 
of 110 above and 53 below zero, and an average 
frost-free season of about 120 days; the average 
annual rainfall is about 19 inches. The western part 
has a slightly lower extreme winter temperature, an 
average frost-free season of about 115 days, and an 
average annual rainfall of about 17 inches. 
Snowfall is usually heavy. 

Opportunities. With the development of 
irrigation projects, agricultural opportunities 
should increase. Information about land may be 
obtained from the Commissioner of Agriculture, 
Bismarck, or from the Agricultural Experiment 
Station, Fargo. 

Products and industries. North Dakota's leading 
crops are wheat, oats, barley and flaxseed; in the 
production of the latter it leads the other states. The 
lack of moisture, dry, cold winters and heavy winds 
prevent extensive fruit growing, and vegetables are 
but little grown except for home or nearby 
consumption. _ Beef cattle, horses and swine are 
largely raised, and dairying is increasing in impor- 
tance. It is predicted that apple growing will, in 
time, with the introduction of suitable varieties, 
become quite an industry in the southwestern part. 
Main minerals are lignite and natural gas. With the 
exception of milling, North Dakota is not much of 
a manufacturing state; the main manufactured 
products are flour, butter, cheese, condensed milk, 
and leathers. 

Transportation and markets. The state is 
traversed from east to west by several leading 
railway systems. Principal east and west 
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railroad lines which, with their branches, afford 
excellent facilities, are the Northern Pacific, the 
Great Northern, and the Minneapolis, St. Paul and 
Sault Ste. Marie. There are no large cities, and the 
markets, except for the grain crops and livestock, 
are mostly local. 

History. First explorations were by French 
Canadians in 1780, and by the Lewis and Clark 
Expedition in 1804-5. This region was included in 
the Louisiana Purchase of 1803, and was that part 
of Louisiana Territory renamed Missouri Territory, 
1812. In 1849, the portion east of the Missouri 
River was made part of Minnesota Territory, and 
that west of the river became part of Nebraska 
Territory. Dakota Territory, formed in 1861, 
included the Dakotas, most of Montana, and a large 
part of Wyoming. In 1863, the Dakotas were 
reduced to their present limits. In 
1889,the territory was divided "on the line of the 
seventh standard parallel," and the two newly 
formed areas were admitted to statehood as North 
Dakota and South Dakota. 

Agricultural organization. Agricultural College 
and Experiment Station, Fargo; Substations, 
Dickinson, Edgeley, Hettinger, Lan- don and 
Williston. School of Forestry, Bottineau. The 
Commissioner of Agriculture and Labor and the 
Dairy Commissioner are located at Bismarck; Food 
Commissioner and Farmers' Institute Board at 
Fargo; State Fair Associations at Grand Forks, 
Fargo and Man- dan; Dairymen's Association at 
Bismarck; Live Stock Association at Fargo. 
Horticultural Association at Hankinson. 



Statistics 
l.Farms and Farm Property, 1920 and 1910 

Poniilation 646,872; 577,056' 

Fopulatwn .... A 6%). 63 236 (n%) 

Country. .558,633 (86.4%); 513,820 (89 %) 

■ NTnmhprnf farmers J7,b90; 74,660 

Whit£ 77;i47 (99.3%); 73.617 (99%) Non-white 
543 (-7%); 743 

A„es frfams68' ' .777.7.7.7.7.36, *4,7 51'28,426,650 

Acres farm land improved ,24,563,178; 20 455,092 

Average acres per farm 466 (316 imnr.) 382 (275 impr.) Acres, 
artificially drained, 89,054 (.4% impr. farm land Acres needing 
drainage, 2 1 1 ,305 (.6% all farm land) 
Farms by size, number; 

Unto 19 acres glf /.' 

,m " 4Q " 5115 : 150 

50" 99" " 917; 1,207 

TOO " 1 74 " 11-19(1. 23, 003 

175 "499" .42,078; 34,393 

Over 500 " 22,386; 15,078 

Value all fann property!. .$1,759,742,995; $974,814 205 Per cent 

increase in ten years . . ■■ 

Vnlnpfanrilsnd S1.279,313»627> "73 U .3outj.i;j. 

Value tarm bum. „ * $209,207,868; $92,276,613 

" " implements $114,186,865; $43,907,595 " 

livestock . . .!! $157,034,635; 108,249,866 

Av. value all pror>erty per farm $22,65 1 ; $13,109 

" " land and buildings acre $41 A0,$28M TTllrmc rtm Tyv 

OWTlGrS 56,91 7 \ 70. o) , \od.j 

Farms run by tenants.. .19,918 (25.6%); 10,664 (14.3%) Per cent 

owned farms unmortgaged 

Per cent farms reporting automobiles 56.6; telephones 4b. « 
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2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $301,782,935; $180,311,555 

" cereals $215,764,634; $149,133,451 

Com, acres 191,428; 185,122 

production (bu.) 3,876,883 ; 4,941,152 

10-yr. av. yield per acre 23.4 bu. 

Wheat, acres 9,098,042; 8,188,782 

production (bu.).... 61,540,404; 116,781,886 

10-yr. av. yield per acre 10.9 bu. 

Oats, acres 2,073,325; 2,147,032 

production (bu.) 30,294,074; 65,886,702 

10-yr. av. yield per acre 25.8 bu. 

Rye, acres 2,422,563 ; 48,188 

production (bu.).... 16,294,377; 689,233 

10-yr. av. yield per acre 13.2 bu 

Barley, acres 1,085,329: 1,215,811 

production (bu.).... 12,052,881; 26,365,758 

10-yr. av. yield per acre 20 bu. 

Hay and forage, acres. ' 4,035.803; 2,864,218 

production (tons). .. 3,765,377; 3,010,401 

value $56,655,024; $12,369,030 

Potatoes, white, acres 82,561; 54,067 

production (bu.).... 4,717,556; 5,551,430 

10-yr. av. yield per acre 91 bu. 

Buckwheat, acres 1,286; 1,039 

production (bu.) 7,368; 17,066 

Small fruits, acres 524; 399 

production (quarts). 170,771; 285,696 

Strawberries, a"es 93; 88 

produccion (quarts). 47,157; 66,028 Vegetables, acres 964; 

value. . $13,725,227; $3,148,304 

Apples, production (bu.) 14,358; 4,374 

Pears, production (bu.) 83; 8 

Peaches, production (bu.). . . 3; 35 

Plums and prunes (bu.) 5,660; 1,048 

Grapes, production (lbs.). . .. 217; 360 

Forest products, value $206,3 17; $235,386 

Nurseries; No. 16; acres 388 receipts $30,088 

Greenhouses: sq. ft. of glass 179,212; receipts.. .$156,617 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 76,110; pure breds 1 

Value all livestock on farms. .$157,034,635 

Horses, number 855,682; 

value $72,168,452; 

Mules, number 7,873 ; 

value $780,508; 

All cattle, number 1 ,334,552; 

value $67,911,737; 



Beef cattle, number.. 
Dairy cattle, number. ... 

Sheep, number 

value 

Goats, number. 

value 

Swine, number 

value 

Poultry, number 

value 

Bees, number of hives 

Livestock products, value. .. 
Value all dairy products. .. 
" eggs and chickens. . . 
" wool and mohair. .. . 

" honey and wax 

Milk produced (gallons). . . 

Butter made (lbs.) 

Eggs produced (dozens)... . 



674,529; 
660,023; 
298,912; 
$3,573,689; 
1,250; 
$7,972; 
458,265; 
$8,884,986; 
4,608,449; 
$3,667,531; 

708; 
$30,979,932; 
$19,576,343; 
$10,486,386; 
$913,551; 
$3,652; 
138,606,540; 
14,413,180; 
20,820,407; 



3,535 

$108,249,866 
650,599 
$83,461,739 
7,695 
$1,149,001 
$743,762 
$17,711,398 

259,173 
293,371 
$1,257,737 
1,074 
$5,618 
331,603 
$3,152,909 
3,268,109 
$1,485,463 
495 
$9,832,117 
$4,872,304 
$4,576,089 
$381,855 
$1,869 
70,637,899 
16,414,439 
17,069,496 



4.Irrigation, 1920 and 1910 



Acres iri irrigated projects 57,476; 38.173 

" of projects irrigable 34,235; 21,917 

" " ''irrigated 12,072; 10,248 

Capital invested in projects $1,857,188; $836,482 

Average investment, per acre $54.25; $38.1/ 

Estimated final cost $2,072,766; $836,482 

Average cost per acre - • .$36.06; $21.91 

" maintainance and operation, 

per acre $5.50; $28.40 

Acres of crops on irrigated land 25,280 

Value of crops on irrigated land, 

$267,148 

Av. value crops on irrigated land, per acre (1919) $10.57 
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OHIO ("Buckeye State"), one of the North 
Central Corn Belt States, lies between 
38and 42 degrees north latitude and 80 and 85 
degrees west longitude. The Ohio River forms the 
south and southeast boundaries, and Lake Erie two 
thirds of the northern boundary. Area, 41,040 
square miles, 300 of which are water surface. 

Land surface. A low-lying ridge crosses the 
State from northeast to southwest reaching its 
greatest height (1,540 feet) west of the center. 
From this the surface slopes toward Lake Erie on 
the north and the Ohio River on the south. The 
surface is hilly in the southeast, level in the west 
central part, and gently rolling over most of the 
rest of the state. The larger rivers are the Maumee, 
Sandusky, Vermilion, Black, Rocky, Cuyahoga, 
Grand and Ashtabula flowing into Lake Erie; the 
Little Beaver, Mahoning, Muskingum, Hocking, 
Scioto, Little Miami and Great Miami, flowing 
into the Ohio, and the St. Joseph flowing 
southwest across the northwest corner. 

Soils. The eastern half of Ohio lies over 
sandstones and shales, except for limited areas in 
the coal measures. The western half lies over 
limestones. The underlying rocks have given the 
chief characteristics to the soils of the state, which 
have been modified by glacial action over all the 
state except the southeastern third. All are highly 
fertile and capable of intensive tillage. In the Ohio, 
Scioto and Miami Valleys, is much very fertile 
alluvial soil. 

Climate. In the northeast, this is considerably 
modified by- the effect of Lake Erie. The average 
annual temperature in the north is 49 degrees, with 
extremes of 105 degrees above and 32 degrees 
below zero. The average frost-free season ranges 
from 144 days in the interior to 195 days on the 
lake shore where the lowest recorded temperature 
is 16 degrees below zero. The average annual rain- 
fall is 36.5 inches, lowest near the lake. In 



the southern and central parts, the average 
annual temperatures vary from about 50 degrees in 
the north to 55 degrees on the Ohio River, with 
extremes of 113 degrees above and 39 degrees 
below zero. The frost- free season averages about 
164 days. The average annual rainfall is about 38 
inches. The average annual snowfall varies from 15 
to 54 inches at different stations throughout the 
State. Ohio lies in the track of the transcontinental 
storms from which some parts suffer occasionally. 
It is also subject, to floods along some of its rivers. 

Opportunities. There is no untaken public land 
suitable for agriculture. 

Products and industries. Leading farm activities 
are the production of com, oats, wheat, _ potatoes, 
hay and forage. Great quantities of fruits are 
grown, the leaders being apples, peaches, grapes 
and small fruits. The nursery business is of large 
proportions. Nearly all temperate-climate products 
are grown. All kinds of livestock are raised, both 
beef and dairy cattle, horses, sheep and swine, all 
being important. There are large numbers of high- 
class purebred flocks and herds. Considerable 
tobacco is grown in the west and southwest, and 
large quantities of vegetables wherever markets are 
easily reached. The state is a leader in beekeeping 
and honey production. Ohio was originally well 
covered with forests, largely hard wood, but these 
have been mostly cut. However, considerable 
timber is taken from the remaining forests and the 
second-growth trees. Leading minerals are soft 
coal, petroleum and natural gas. Ohio leads in clay 
products, brick, tile and pottery, and limestone is a 
valuable product. Main manufactures are iron and 
steel, the state ranking second in their production; 
foundry and machine-shop products; meat 
products; flour and cereal products, clothing, 
automobiles, lumber and timber products, boots 
and shoes, tobacco products, malt liquors, bakery 
prod 
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ucts, carriages and wagons, pottery, furniture and 
refrigerators, agricultural implements, leather, 
butter, cheese, condensed milk. 
Transportation and markets. Transportation 
facilities are unexcelled. Most of the 
transcontinental railroads cross the state, which 
contains many important railroad centers. There are 
many electric railways. Lake Erie furnishes water 
transportation to all the Upper Lakes territory, 
Canada and the East; the Ohio and its tributaries to 
the Mississippi Valley and the Gulf. 
History. The Ohio Company received a grant of 
land, 1749. In 1763, the territory was ceded by 
France to England, and the same year the British 
Parliament annexed the region to Quebec. Ohio 
Territory was organized in 1800; it was authorized 
by Congress in 1802 to draft a constitution, and in 
1803 was declared a state. The capital was first at 
Chillicothe. It was removed to Zanesville in 1810, 
but has been at Columbus since 1816. Population 
Columbus, 1910, 181,511. 

Agricultural organization. Board of Agriculture, 
Colleges of Agriculture and of Veterinary Medicine, 
Columbus; Agricultural Experiment Station, 
Wooster. State Fair held at Columbus. There is a 
State Grange, State Horticultural Society and 
numerous livestock associations. The Experiment 
Station Director reports that the .trend of agriculture 
in Ohio is towards an extension of drainage, a more 
systematic rotation of crops, a larger production 
and more careful saving and use of manure, and a 
larger use of limestone and chemical fertilizers. 



Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 5,759,394; 4,767,121 

City 3,677,136 (63.8%); 2,665,143 (55.9%) 

Country.,2,082,258 (36.2%); 2,101,978(44.1%) 

Number of fanners 356,695; 272,045 

White.. .255,079 (99.4%); 270,095 (99.3%) 

Non-white 1,616, (6%); 1,950(7%) 

Land area, acres 26,073,600 

Acres in farms 23,515,888; 24,105,708 

Acres farm land improved 18,542,353; 19,227,969 

Av. acres per farm . ... 91.6 (72.2 impr.j, 88.6 (77 impr.) 



Farms by size, number; 

Up to 19 acres 31,479; 38,913 

20 " 49 " 44,535; 

50,331 

50 " 99 " 86,337; 

88,047 

100 " 174 " 69,738; 68, 746 

175 " 499 " 23,773 ; 25,113 

Over- 50'0 " 833 ; 895 

Value all farm property. . $3,095,666,336; $1,902,694,589 

Per cent increase in ten years 62.6; 58. 7 

Value farm land $2,015,112,999; $1,285,894,812 

Value farm buildings $646,322,950; $368,257,594 

" " implements. .. $146,575,269; $51,210,071 

" livestock $287,655,118; $197,332,112 

Av. value all property per farm $12,060; $6,994 

" land and buildings per acre. .. .$113.18; $68.62 Farms 
run by owners 177,986 (69.3%); 192,104 (70.6%) Farms run by 
tenants . .75,644 (29.5%) ; 77,188 (28.4%) 
Per cent owned farms unmortgaged 61.8; 70.6 
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2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $607,037,562; $221,086,342 

" cereals $391,834,355; $151,898,146 

Com, acres 3,563,352 ; 3,916,050 

production (bu.).... 148,844,626; 157,513,300 

10-yr. av. yield per acre 39.2 bu. 

Wheat, acres 2,922,592; 1,827,932 

production (bu.).... 58,124,351; 30,663,704 

10-yr. av. yield per acre 16.7 bu 

Oats, acres 1,452,052; 1,787,496 

production (bu.).... 46,818,330; 57,591,046 

10-yr. av. yield per acre 37.2 bu. 

Rye, acres 116,464; 67,912 

production (bu.).... 1,666,449; 921,919 

10-yr. av. yield per acre 16.3 bu. 

Barley, acres 114,217; , 24,075 

production (bu.).... 2,412,196; 569,279 

10-yr. av. yield per acre 28.3 bu. 

Hay and forage, acres. .. 4,917,259; 3,306,461 

production (tons)... 7,661,890 ; 4,521,509 

value $130,187,929; $42,362,114 

Buckwheat, acres 30,412; 26,073 

production (bu.) 321,688; 144,861 

Potatoes, white, acres 124,917; 212,808 

production (bu.).... 7,513,960; 20,322,984 

10-yr. av. yield per acre 79 bu. 

Sweet, acres 2,584; 1,143 

production (bu.).... 224,774; 133,798 

10-yr. av. yield per acre 103 bu. 

Tobacco, acres 75,789; . 106,477 

production (lbs.). ... 64,420,472; 88,603,308 

10-yr. av. yield per acre 910 lbs. 

Sugar beets, acres 33,561; 

7,009 

production (tons). .. 365,415; 63,546 

Sorghum, acres 5,464; 

4,587 

production (tons)' 24,256; 28,137 Maple sugar, trees 

tapped.... 2,269,199; 3,170,828 sugar made (lbs.). .. 62,001;. 

257,592 syrup made (gals.). . 694,175; 1,323,431 

Small fruits, acres 9/147; 11,591 

production (quarts). 11,963,128; 15,721,023 

Strawberries, acres 4,172; 

4,706 

production (quarts). 7,165,957; 8,501,065 Vegetables, acres 
62,860; value $43,36'j,158; $20,875,927 

Apples, production (bu.) 2,976,436; 4,663,752 

Pears, production (bu.) 157,492 ; 374,871 

Peaches, production (bu.). ... 617,537; 1,036,340 

Plums and prunes (bu.) 84,602; 215,657 

Grapes, production (lbs.). . .. 41,722,796; 43,933,207 

Forest products, value $11,364,709; $5,761,941 

Nurseries: acres 2,789 in 168 establishments: 

receipts $1,286,947 

Greenhouses: sq. ft. under glass 19,397,183; 

receipts $7,052,560 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 245,572; pure breds 33,365 

Value all livestock on farms. ,$286,665,il8; $197,332,112 

Horses, number 8 10,692; 910,224 

value $76,729,266; $98,910,638 

Mules, number 31,626; 22,850 

value $3,647,955; $2,7" 5,831 

All cattle, number. 1,926,823; 1,837,607 

value $118,581,927; $51,403,341 

Beef cattle, number 577,450; 

Dairy cattle, number. ... 1,349,373; 905,125 

Sheep, number 2,102,550; 3,909,162 

value $19,020,588; $14,941,381 

Goats, number 4,027; 5,379 

value $23,165; $17,843 

Swine, number 3,083,846; 3,105,627 

value $48,485,251; $19,412,730 

Poultry, number 20,604,103; 17,342,289 

value $20,693,940; $9,532,672 

Bees, number of hives 105,675; 98,242 

Livestock products, value. . ..$155,587,919; $68,500,279 

Value all dairy products. .. $81,148,586; $30,869,408 

" eggs and chickens. .. $64,109,133; $30,746,291 

" wool and mohair. ,. . $10,075,214; $6,750,689 

" honey and wax $254,986; $133,891 

Milk produced (gallons). . . 396,317,787; 307,590,755 

Butter made (lbs.) 30,264,265; 63,569,132 

Eggs produced (dozens). ... 102,377,143; 100,284,261 
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OKLAHOMA ("Boomer State"), a South 
Central _ State, lies between 33 and 37 degrees 
north latitude and 94 and 103 degrees west 
longitude. The Red River forms most of the 
southern boundary. Area, 70,057 square miles, 643 
of which are water. 

Land surface. This slopes to the south and east, 
the highest point being the Black Mesa (4500 feet) 
in the extreme northwest, from which the elevation 
gradually decreases to about 350 feet in the Red 
River Valley in the southeast. In the northeast, the 
extension of the Ozark Mountains forms a broad 
plateau with a general elevation of about 1,100 
feet. In the southeast, the Ouachita Mountains rise 
to a height of 2,500 to 3,000 feet above sea level, 
and are generally wooded. East of these, the 
Arbuckle Mountains have peaks 1,400 feet above 
sea level. In the southwest, the Wichita Mountains 
have elevations of 

"lOto 1,200 feet above the surrounding plains. The 
central part is largely a rolling prairie. The 
principal rivers are the Arkansas, Canadian and 
Red, all belonging to the Mississippi system. 

Soils. These are generally fertile, largely 
underlaid with a clay subsoil. The dark-colored 
soils are found at greater altitudes, with very 
compact subsoil; the lighter loams, at lower 
altitudes, are underlaid with a loose and mellow 
subsoil. Some of the higher soils contain much 
alkali. The longer streams are wide, shallow and 
sandy, but the shorter ones are narrow and have 
high, steep banks; the alluvial soil in the valleys is 
deep and rich. Previous to settlement by the 
whites, the prairies were burned over every year; 
the practice has left large areas of soils deficient in 
humus. 

Climate. Hot summers and short, mild winters 
with a large proportion of sunny days are the rule. 
Average annual temperatures are 62 degrees in the 
southeast, about 58 degrees along the Kansas 
border and 55 degrees in the extreme northwest. 
The highest re 



corded temperature is 116 degrees, the lowest, 
25degrees A below zero. High winds are common, 
the air is dry, and severe droughts sometimes 
occur. The average frost- free season is about 210 
days in the east and about 200 days in the western 
part. The average annual rainfall varies from about 
38 inches in the southeast to about 15 inches in the 
extreme northwest, but most of the rainfall is 
during the growing season. The snowfall is light, 
and lasts but a short time. 

Opportunities. Some irrigation projects have 
been established. Information about these and 
other farming lands may be obtained from the 
Board of Agriculture, Oklahoma City, or from the 
AgriculturalExperiment Station, Stillwater. 

Products and industries. The agricultural 
products are greatly diversified, because the 
settlers from every state have developed the 
country in a very short space of time. The leading 
crops in order of their value are corn, cotton, 
wheat, hay and forage, oats, broom corn, Kafir 
corn and milo maize, and potatoes. Vegetables are 
largely grown but only for local consumption and 
markets. Fruit growing is not extensive, apples and 
peaches leading with a good many grapes and 
small fruits. Leading livestock are cattle, horses, 
mules and swine, with poultry making a good 
showing. The cattle industry is hampered by re- 
strictions on cattle from Texas-fever districts, so 
more attention is given to the raising of good 
horses, mules and swine. Dairying is increasing. 
The wooded area is estimated at 
"240square miles, largely hard woods, and this 
gives opportunity for extensive lumbering. 
Production of coal, petroleum and natural gas is 
extensive. The most extensive deposits of rock 
asphalt in the United States are found here. 
Manufacturing is in its infancy, but is bound to 
develop because of the great natural fuel resources, 
the abundance of raw materials, and the 
remoteness from other manufacturing states. Main 
manufactures 



FARMING FACTS AND OPPORTUNITIES 




ice; better, cheese and condensed rml 
tile. 




Transportation and markets. Transportation 
facilities are excellent for a new state. A large part 
of the area is well covered by railroads. The 
Arkansas and Red rivers are navigable for 
considerable distance for boats of light draft, which 
gives communication by water with the Mississippi 
and the Gulf. 

History. Oklahoma was a part of the original 
Louisiana Purchase, except what was known for 
many years as the Public Land Strip, which was 
ceded by Texas to the United States in 1850, and 
added to Oklahoma in 

1890. This country was early set aside as the "Indian 
Country," and was to remain unorganized. Between 
1825 and 1850, the Indian tribes of the Five Nations 
were granted large tracts in the Indian Territory. 
Later large areas of these were ceded to the United 
States, and some of this land granted to other Indian 
tribes. In 1889, the vacant lands were thrown open 
to homeseekers. In 1893, the Cherokee Strip was 
opened. Other reservations were added in 
succeeding years. In 1890, Oklahoma Territory was 
set apart from Indian Territory. In 1905 a joint 
statehood bill was passed by Congress, and in 1907, 
Oklahoma was admitted to statehood. Capital, Okla- 
homa City; population 1910, 64,205. 

Agricultural organization. Agricultural and 
Mechanical College and Experiment Station, 
Stillwater; Agricultural and Normal University, 
Langston', Cooperative Demonstration Work, 
Yukon', District Agricultural Schools, Tishomingo, 
Broken Arrow, Warner, Helena Laivton, Goodwell; 
Board of Agriculture, Oklahoma City; Agricultural 
Association, Mc- Alester; State Fair Association, 
Oklahoma City; New State Fair Association, 
Muskogee; Game and Fish Protective Association, 
Oklahoma City. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 2,028,283; 1,657,155 

City 539,480 (26.6%); 320,155 (19.3%) 

Country.. 1,488,803 (73.4%); 1,337,000(80.7%) 

Number of farmers 191,988; 190,192 

White. ..173,263 (90.2%); 169,521 (89.1%) Non- 
white. .18,725 (9.8%); 20,671 (10.9%) 

Land area, acres 44,424,960 

Acres in farms 31,951,934; 28,859,353 

Acres farm land improved 18,215,321; 17,551,337 

Average acres per 

farm ' 166 (94.4 impr); 151 (92.3 impr.) 

Farm land artificially 
drained, 

acres 107,014 (.6% impr. farm land) 

Farm land needing 

drainage, acres... 265,786 (.8% all farm land) Farms by size, 
number: 

Up to 19 acres 6,024; 7,158 

20 " 49 " 32,558; 31,489 

50 " 99 " 43,452; 39,002 

100 " 174 " 66,245; 75,186 

175 " 499 " 37,652; 33,812 



Per cent ownpj 
Per cent 




,P/*r rfjntjnfycjisr in ten yeaa 

^alu?fe/n7ltodT. $ 1 , 1 7 1 ,459,3 64; $649,066,068 

" buildings $192,405,930; $89,610,556 

" " implements. . .. $80,630,547; $27,088,866 

" livestock $215,927,703; $152,432,792 

Av. value all property per farm $8,649; $4,828 

" " land and buildings per acre $42.68; $25.60 

Number farms run by I 

owners 93,217 (48.5%); 85,404(44.7%) 

Number farms run 
by tenants.. 

. .... • - ■ " "-•-32.8; 54.9 

.ones 37.3 
__andi$W 
iTTSJJI, 522,220 
' '1,798,662 



Value all fa: 

Com, acres.. 1 .r= 

promi^^^rS^^&i^m; 94,283,407 

10-yr. av. yield per acre 16 bu. 

Wheat, acres 4,702,280; 1,169,420 

production (bu.).... 65,671,843; 14,008,334 

10-yr. av. yield per acre 12.5 bu. 

Oats, acres 1,573,055; 609,573 

production (bu.).... 45,470,191; 16,606,154 

10-yr. av. yield per acre 23.1 bu. 

Rye, acres 71,680; 4,291 

production (bu.).... 705,124; 37,240 

10-yr. av. yield per acre 12 bu. 

Cotton, acres 2,732,962; 1,976,935 

production (bales). .. 1,006,242; 555,742 

10-yr. av. yield per acre 168 lbs. 

Hay and forage, acres. : 2,073,513; 1,347,598 

production (tons). . . 3,038,396; 1,477,533 

Value $50,072,900; $9,877,704 

Potatoes, white, acres 25,633 ; 32,295 

■ production (bu.).... 1,924,194; 1,897,486 

10-yr. av. yield per acre 61 bu. 

Sweet, acres 16,735; 5,056 

production (bu.).... 1,844,463; 359,451 

10-yr. av. yield per acre 92 bu. 

Peanuts, acres 13,969; 

1,564 

production (bu.).... 297,465; 31,880 

Barley, acres 77,324; 10,283 

production (bu.).... 1,781,839; 127,641 

10-yr. av. yield per acre 19.2 bu. 

Sorghum, acres 15,803; 12,940 

production (tons).. .. 53,181; 35,195 

Small fruits, acres 2,649; 2,745 

production (quarts). 1,899,073 ; 2,310,367 

Strawberries, acres 302; 825 

production (quarts). 3 1 1 ,630; 830,404 Vegetables, acres 
11,918; value $17,516,349; $4,210,844 

Apples, production (bu.) 1,596,975; 742,182 

Pears, production (bu.) 249,586; 7,450 

Peaches, production Cau.).... 2,924,842; 357,64 A 1 

Plums and prunes (bu.) 127,811; 

25,916 

Grapes, production (lbs.). . .. 3,888,492; 3,762,727 

Forest products, value $3,508,813; $1,602,720 

Nurseries: acres 641 in 76 establishments; 

receipts $79,222 

Greenhouses: sq. ft. under glass 722,971; 

receipts $534,705 

3. Livestock, 1920 and 1910 
Number farms reporting 

livestock 185,329; pure breds 21,228 



Value all livestock on farms. .$215,927,703,' $152,432,792 

Horses, number 738,443 ; 742,959 

value $58,734,170; $63,651,661 

Mules, number 336,365; 257,066 

value $39,892,069; $28,618,224 

All cattle, number 2,073,945; 1,953,560 

value ■ $87,199,975; $43,187,601 

Beef cattle, number 1,265,486; 

Dairy cattle, number. . .. 808,459; 530,796 

Sheep, number 105,370; 62,472 

value $1,123,033; $253,864 

Goats, number 45,825: 25,591 

value $229,635; $62,687 

Swine, number 1,304,094; 1,839,030 
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Swine, value 517,090,355 



Poultry, number. 

value 

Bees, number of hives... 
Livestock products, value. 
Value all dairy products 
" eggs and chickens. . 
" wool and mohair. ... 

" honey and wax 

Milk produced (gallons) 



11,614,851 
510,836,525 
46,743 
549,887,518 
520,878,920 
528,635,007 
5268,721 
5104,867 
135,820,709 



Butter made (lbs.) 22,214,546: 



$11,997,641 Eggs produced (dozens).... 45,440,017; 45,356,592 

8,501,237 

$3,713,943 4.Irrigation, 1920 end 1910 

19,413 Acres in irrigated projects -1-742; 8,528 

$20,379,510 " of projects irrigable, 9,672; 6,39' 

$7,365,295 " " " irrigated 2,969; 4. ', V8 

$12,932,578 Capital invested in projects 5151,325; f.47,200 

$57,541 Average investment, per acre 515.65; r/.38 

$24,096 Estimated final cost SI 62,775; i'47,200 

103,577,644 Av. cost per acre 513.86; $5.53 

27,056,242 " maintenance and operation, per sere, $2,92; $0.51 
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OREGON 



OREGON ("Beaver State-'), one of the Pacific 
States, lies between 42 and 47 degrees north 
latitude, and 116 and 125 degrees west longitude. 
The Columbia River forms a large part of the 
northern boundary, and the Snake River about half 
of the eastern. Area, 96,699 square miles, 1,092 of 
which are water. 

Land surface. Oregon is divided into eastern and 
western sections by the Cascade Mountains, which 
cross it from north to south about 120 miles back 
from the coast. These mountains range from 4,000 
to 11,225 feet in height, the highest peak Being 
Mt. Hood, near the northern border. The Coast 
Range, with an average elevation of 2,000 feet, 
with some peaks 3,500 feet cr more in height, runs 
parallel with the coast and is met by projections 
from the Cascades, in the south. Between these 
two ranges, that is, in western Oregon, are the 
three important agricultural valleys — those of the 
Willamette, Umpqua and Rogue rivers. The narrow 
strip of land between the Coast Range and the 
Ocean consists of rolling hills, narrow valleys, 
tidal flats, sea beaches, high bluffs, rivers and 
mountain slopes where grass grows the year 
'round. East of the Cascades, embracing about two 
thirds of the state, is a gently rolling tableland with 
a general elevation of 2,600 to 4,700 feet but cut 
by many deep canons. The Blue Mountains in the 
north reach 7,000 feet. In this region are several 
fertile valleys. In the south is the Great Sandy 
Desert, where many small streams and lakes with 
no visible outlets are found. 



Soils. In western Oregon, the "Willamette and 
other coast valleys consist of alluvial deposits and 
silt, clay loams and sandy loams, the higher levels 
of red clay and sandy loams adapted more to 
natural grasses and grazing. In eastern Oregon, in 
the valley and plateau region of the Columbia, are 
great areas of fertile wheat land. In the Grande 
Ronde Valley are immense areas of fertile loam 
suitable for all crops. Farther south, much of the 
soil is volcanic or sandy with much alkali, but 
under irrigation produces good crops. 

Climate. West of the Cascade Mountains the 
climate is much milder and moister than east of 
them. The average annual temperature of western 
Oregon ranges from 42 degrees on the mountains 
to 53 degrees in the valleys. Temperatures above 
100 and below zero are rare. The frost- free season 
ranges from 303 days on the coast to 245 days in 
some of the lower valleys; on some of the higher 
mountains, of course, there is practically no frost- 
free period. The average annual rainfall for the 
year for this section, which falls mostly from 
October to May, varies from 20.2 inches in a 
protected valley to 133 inches at a station near the 
coast. In the eastern section, the average annual 
temperature is about 49.5 degrees, being highest in 
the lowlands along the Columbia River and lowest 
in the mountains. The frost-free season is more 
than 200 days in some favored localities, but in 
others frosts may occur during any month. The 
average annual rainfall varies from 8 inches at 
some of the lower ele 
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vations to 50 to 60 inches on the mountains. The 
snowfall throughout the state also varies widely 
from the mild coast section, to the cold inland 
mountain heights. 

Opportunities. In 1915, the unappropriated 
public land in Oregon comprised about 
"150,000 acres. The State Immigration Commission 
says: "Oregon offers opportunity for homemaking 
to those who bring the capital of strength, ambition 
and enough for fair investment. No comfort is 
offered idleness. No vision of fortune without work 
will be realized here." There are suitable lands and 
locations for those who wish to engage in any 
branch of agriculture, horticulture or livestock. 
Information may be obtained from the Oregon 
Development Bureau, Portland. Information about 
irrigated lands may be obtained from the U. S. 
Reclamation Service, Washington, D. C. 

Products and industries. Leading farm activities 
are the production of wheat, oats, barley, hops and 
potatoes. Oregon produces nearly half the hops 
grown ' It: ^^^^^^^^^^§f^^^^^ e f mest ^ ax 

Belgiur^^^^^^^^^^r^^^^^^^^S the leading 
fruit cropji^^^^^^^^Sft^S^S^^FValley being 
world famolilpSrFtEe bth'er tree Truits thrive, as do 
grapes and small fruits. Vegetables of all kinds 
grow to perfection. The most important livestock 
are sheep and Angora goats, horses, swine and 
cattle following in order. Poultry do well and the 
demand exceeds the production. Lumbering is a 
very important industry, more than half the state 
being heavily timbered. The state is among the 
foremost in fisheries, salmon being the most 
important, and the canning industry extensive. 
Oregon has a great variety of minerals, but none in 
very large quantities. The principal one is gold, and 
there is some itoal, silver and copper. 
Manufacturing ha A not been extensively developed, 
though tWre are many natural advantages in the 
way' of unlimited water power, transportation? and 
raw materials. Leading manufactures* are lumber 
products, f(our and grist-mil7. products, meat 
products, canned fish, butter, cheese and condensed 
milk, paper and ;vood pulp. 

Transportation and markets. West of the Cascade 
Range and along the Columbia River, railway lines 
are fairly numerous, but the great southeastern part 
is without railroads. The Pacific Ocean gives a 
threat opportunity for foreign and coastwise trade. 
The Columbia River is navigable for large steamers 
to the Dalles, and to Portland by ocean steamers. 
The Columbia above the Dalles, and the Snake as 
far as the eastern boundary, are navigated by 
smaller craft. 'Oregon has a road- building policy 
that promises a unified system of permanent 
highways, and that has already resulted in road 
.construction costing millions of dollars. Portland 
and Astoria are leading export markets.' 
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History. First explorations were made along the 
coast by the Spaniards in 1543, and by Sir Francis 
Drake in 1579. In 1778, Captain Cook touched the 
coast at Nootka Sound and confirmed the English 
title to the Oregon territory. Fur traders visited the 
coast, and the Lewis and Clark Expedition reached 
the Columbia in 1805. First agricultural settlement 
in 1829. After 1840, immigration increased rapidly 
and trouble arose between American settlers and 
British traders which was finally settled in 1846, 
by a joint commission which made the forty-ninth 
parallel the boundary between the American and 
British possessions. Oregon was made a territory 
in 1848, and admitted to statehood in 1859. 
Capital, Salem; population, 1910, 14- 094. 
Agricultural organization. Agricultural College 
and Experiment Station, Corvallis, Branch 
Stations, XJnion, Hermeston, Noro, Talent, Burns, 
Astoria. Frui jGrew'g 
of Horticultii- 
Grange, Far: 
Farmers' Fir 
Association, 
State Fair D 
Pure Seed Be 




Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 783,389; 672,765 

City 391,019 (68%); 307,060 (61.8%) 

Country. .392,370 (32%); 365,705 (38.2%) - . 

Number of farmers 50,206; 45,502 

White 49,633 (98.9%); 44,875 (98.6%) 

Non-white 573 (1.1%); 627(1.4%) 

Land area, acres 61,188,480 

Acres in farms 13,542,318; 11,685,110 

Acres farm land improved 4,913,851; 4,274,803 

Average acres per 

farm 269.7 (97.8 impr.); 256.8 (94 impr.) 

Farm land artificially 

drained, acres. . 229,582 (4.7% impr. farm land) Farm land 
needing 

drainage, acres.... 471,396 (3.5% all farm land) Farms by size, 
number: 

Up to 19 acres 7,526; 6,030 

20" 49 " 8,755; 6,888 

50 " 99 " 8,302; 6,800 

100 " 174 " . rf. 9,735; 12,009 

175 " 499 " 10,310; 9,343 

Over 500 " 5,578; 4,432 

Value all farm property $818,559,751; $528,243,782 

Per cent increase in ten years 42.39; 205.8 

Value farm land $586,242,04 A ; $411,696,102 

" buildings $88,971,235; $43,880,207 

" " implements $41,567,125; $13,205,645 

" livestock $101,779,342; $59,461,828 

Av. value all property per farm 516,304; $11,609 

" "- land and buildings per acre $49.86; $38.99 

Number farms run by 

owners 39,863 (79.4%); 37, 796 (83%) 

Number farms run by 

tenants 9,427 (18.8%); 6,859(151.1%) 

Per cent owned farms unmortgaged 45.3; 65.8 

Per cent farms reporting automobiles 41; telephones 50.5 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $131,884,639; $45,064,450 

""cereals $53,980,152; $17,860,136 

Com, acres 31,972; 17,280 

production (bu.) 846,642; 451,757 

10-yr. av. yield per acre 30.5 bu. 
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Wheat, acres 1,080,051; 763,187 

production (bu.) 19,526,765; 2,450,751 

10-yr. av. yield per acre 20.2 bu. 

Oats, acres 284,152; 339,162 

production (bu.) 8,357,406; 10,881,286 

10-yr. av. yield per. acre 36 bu. 

Rye, acres 42,476; 12,913 

production (bu.) 3 12,463; 147,024 

10-yr. av. yield per acre 15 bu. 

Barley, acres 66,595; 108,847 

production (bu.) 1 ,429,073 ; 2,377, 735 

10-yr. av. yield per acre 31.9 bu. 

Hay and forage, acres 1,229,404; 939,979 

production (tons). ... 2,197,619; 1,587, 796 

value $41,835,706; $15,276,648 

Potatoes, white, acres 40,055; 44,265 

production (bu.) 3,538,930; $4,822,962 

10-yr. av. yield per acre 122 bu 



sweet, acres.. 

production (bu.) 

Buckwheat, acres 

production (bu.) 

Small fruits, acres 

production (quarts). 

Strawberries, acres 

production (quarts). 



10; 5 
923 ; 843 
All; 161 
2,625; 3,318 
8,463; 5,124 
18,977,822; 9,348,490 
2,812; 2,941 
. 4,159,200; 5,322,040 Vegetables, acres 
6,231: value. $11,762,494; $4,548,523 

Apples, production (bu.) 6,921,284; $1,930,926 

Pears, production (bu.) 761,063 ; 374,622 

Peaches, production (bu.) 504,441; 179,030 

Plums and prunes (bu.) 2,151,864; 1,747,587 

Grapes, production (lbs.) 2,842,656; 3,206,874 

Forest products, value $5,299,123; $2,889,991 

Nurseries: acres 1,212 in 68 establishments; 

receipts $344,168 

Greenhouses: sq. ft. under glass 1,627,293; 

' receipts $584,665 



3.Livestock, 1920 and 1910 



Value all livestock on farms.. .$101,779,342; $59,461,828 

Horses, number 271,559; 271,708 

value SI 9.225,842; $25,181,143 

Mules, number 14,375; 9,927 

value $1,589,552; $1,185,788 

All cattle, number 85 1 , 1 03 ; 725,255 

value $47,818,486; $17,570,685 

Beef cattle, number 134,748; 

Dairy cattle, number. 230,4 1 1 ; 1 72,550 

Sheep, number 2,002,378; 2,699,135 

value $24,423,SW; $12,213,942 

Goats, number 133,685; 755,477 

value $585,456; $370,637 

Swine, number 266,778 ; 217,577 

value $4,664,307; $1,570249 

Poultry, number 2,573,536; 1,823,680 

value $3,058,515; $1,067,743 

Bees, number of hives 45,264; 47,285 

Livestock products, value $35,146,671; $14,401242 



Value all dairy products. 

" eggs and chickens. .. 

" wool and mohair 

" honey and wax 

Milk produced (gallons)_ 

Butter made (lbs.) 

Eggs produced (dozens).. 



$17,651,409; $6,067,024 
$9,018,444; $4229,457 
$8,230,902; $3,910,951 
$245,916; $94,510 
92,844,946; 56,106,599 
4,177,628; 5,667264 
14,625,720; 11,835,462 



Number 
livestock 



farms reporting 



47,003; pure breds 8,293 



4.Irrigation, 1920 and 1910 

Acres in irrigated projects 1,925,987; 2,527,208 

" of projects irrigable 1,344,046; 830,526 

irrigated 986,162; 686, 126 

" " irrigated land open to settlement 98,609 

Capital invested in projects. .. .$28,929,151; $12,760,214 

Average' investment, per acre $21.52; $1536 

Estimated final cost $41,585,742; $39,216,619 

Average cost per acre $21.59; $15.52 

" maintenance and operation, 

" per acre $1.19; $0.75 

Acres of crops on irrigated land. 274,584 

Value of crops on irrigated land $12,294,191 

Av. value crops on irrigated land, per acre, (1919) $44.77 



PENNSYLVANIA ISZBiSSi 



PENNSYLVANIA ("Keystone State"), named 
after William Penn, the name meaning Penn's 
Woodland, is one of the North Atlantic States and 
lies between 39 and 43 degrees north latitude, and 
74 and 81 degrees west longitude. Its extreme 
length east to west is 302 miles, its breadth, 158 
miles. The Delaware River forms its entire eastern 



boundary. Area, 45,126 square miles, 296 of which 
are water. 

Land surface. The State is crossed from the 
northeast corner to the .southwest by the 
Appalachian Mountains which form a belt of 
parallel ranges and narrow valleys about 50 miles 
broad, making up, therefore, about a quarter of the 
state. The highest point in 
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Hie State is Blue Knob, 3,136 feet. The southeast 
corner is generally level, with elevations of from 75 
to 500 feet at the base of the mountains where are 
found rounded hills and broad, fertile valleys. North 
and west of the mountain region occupying about 
half the state, is a broad plateau from 700 to 2,000 
feet elevation with a rolling surface dotted with 
numerous low, flat-topped hills. The extreme 
eastern part drains into the Delaware River; the 
east-central part into the Susquehanna, which flows 
entirely across the State; and the western part into 
the Ohio, which is formed by the Allegheny from 
the north, rising in New York State, and the 
Monongahela from the south, rising in West 
Virginia. The extreme northwest corner drains into 
Lake Erie. 

Soils. These are largely limestone or alluvial, the 
former prevailing in the valleys west of the 
Delaware Valley. In the south and southeast, the 
soils are extremely fertile, Lancaster County being 
recognized as one of the richest agricultural 
counties in the United States. These are adapted to 
general farming and trucking. The northern part is 
better adapted to dairying and fruit growing. 

Climate. The western part is subject to greater 
extremes and lower winter temperatures than the 
eastern. The highest recorded temperature is 104 
degrees above and the lowest, 30 degrees below 
zero. The frost-free season averages about 180 days 
and the average annual rainfall is about 42 inches, 
being heaviest in the southeastern part. The annual 
snowfall is about 44 inches. Disastrous floods 
sometimes occur in the river valleys. In the east, the 
winters are mild, zero temperatures being rare in 
the southeast. The climate is more humid, rendering 
the heat' of summer more oppressive. In this 
section' and also in the central Susquehanna 
Valley'country, the extreme temperatures and the 
average annual temperatures, rainfall and snowfall 
are not far from those given above. To the 
southward and at the lower Revels, the 
temperatures run higher and the frost-free season 



is grown extensively in Lancaster County. Immense 
quantities of vegetables are grown especially m the 
southeastern part. Apples, peaches and grapes are 
the leading fruits, the latter largely in the 
northwest. An important industry is the growing of 
garden seeds, Philadelphia being a center of the 
seed trade. Of livestock, dairy cattle are probably 
the most important, many full registered herds 
being found around Philadelphia, where also some 
excellent horses are raised. Farther out in the 
country, beef cattle are numerous. Grazing 
conditions are excellent for cattle and sheep. 
Lumbering is an important industry though much 
of the merchantable timber has been removed. 
Pennsylvania surpasses all other states in the value 
of mineral products. The leading ones are coal, 
both hard and soft, petroleum, natural gas, building 
stone and slate. Main manufactures are iron and 
steel, foundry and machine-shop products, leather, 
petroleum products, silk goods, flour and cereal 
products, and coke. Leading manufacturing cities 
are Pittsburgh, Philadelphia, and Bethlehem. 

Transportation and markets. Only two states 
have a greater mileage, or more railways per square 
mile. Lake Erie gives water communication to all 
the Great Lakes region. The Ohio River furnishes a 
water outlet to the Mississippi and the Gulf of 
Mexico; and Delaware River and Bay provide for 
coast trade and foreign commerce. Philadelphia and 
Erie are ports of entry. The many canals in the state 
are leas important than formerly. Leading market 
cities are Philadelphia and Pittsburgh, but all of the 
mining and manufacturing towns furnish excellent 
markets. 

History. The shores of Delaware Bay were 
visited by different explorers from 1524 on. In 
1638, the Swedes founded New Sweden on the 
Delaware River, but were conquered by the Dutch 
of New Netherland in 1655. In 1681, William Perm 
received a grant of the region forming the present 
state, and Philadelphia was laid out in 1682. In the 
same year Penn made a treaty with the Indians. 
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many county and local associations. There is no 
state fair, but an Interstate Fair is held annually at 
Trenton, New Jersey. 

Statistics 

1 Farms and Farm Property, 1920 and 1910 

Population 8,720,017; 7,665,111 

City 5,607,815 (64.3%); 4,630,669 (60.4%) 

Country..3, 112,202 (35.7%); 3.034.M2 (39.6%) 

Number of farmers 202,250; 219,295 

White. ..201,799 (99.8%); 218,749 (99.8%) 

Non-white 451 (.2%); 546(2%) 

Land area, acres 28,692,480 

Acres in farms 17,657,513; 18,586,832 

Acres farm land improved 11,847,719; 12,673,519 

Average acres per 

farm 87.3 (58.5 impr); 84.8 (57.8 impr.) 

Farm land artificially 

drained, acres 3 18,955 (2.7% impr. farm land) 

Farm land needing drainage, acres.... 554,690 (3.1% all farm 
land) Farms by size, number: 

Up to 19 acres 31,963; 38,658 

20" 49 " 36,462; 39,721 

50" 99 " 62,172; 65,687 

100 " 174" 52,839; 55,518 

175 "499" 18,026,- 18,912 

Over 500 " 798; 799 

Value all farm property.. .51,729,353,034; $1,153,274,862 

Per cent increase in ten years 37.1; 19.2 

Value farm land $726,158,051; $630,430,010 

" buildings 5600,593,977; $410,638,740 

" implements $163,826,365; $70,726,055 

" livestock $238,774,641; $141,480,052 

Av. value-all property per farm $8,551; $5,715 

" " land and buildings per acre $75.14; $56.01 

Number farms run 

by owners 153,498 (75.9%); 164,229 (74.8%) 

Number farms run 

by tenants 44,262 (21.9%); 51,105 (23.3%) 

Per cent owned farms unmortgaged 6 1. h 68.3 

Per cent farms reporting automobiles 34.5; telephones 43.5 

2.Crop Acreages, Yields, Values, 1919 and 1909 



Value all farm crops 
5409,968,877; 

co^^es'z::::::::::::::::::: $187,178,692; 

production (bu.)... 1,346,404; 

10-yr. av. yield per , , ,_„„,■ 

Wheat, acres....* .. 61,450,012; 

production (bu.)... acre 

10-yr. av. yield per 

Oats, acres 1,424,951; 

production (bu.)... 

10-yr. av. yield per 23,453,978; 

Rye, acres acre 

production (bu.)... 

10-yr. av. yield per ' '(.r^nT ' 

Barley, acres ... ... 2 9 183 172 

production (bu.)... acr g 



$153,472,0 
94 

$10,348,72 
6 

1,380,671 
41,494,237 

41.7 

bu. 

1,225,558 
21,564,479 

17.3 

bu. 

1,144,248 
28,172,686 

33.5 

bu. 

77? Wl 



Hay and forage, acres 3,767,122; 3,033,105 

production (tons). .. 5,956,269; 3,677,307 

value $115,341,367; $45,630,282 

Potatoes, white, acres 233,93 1; 262,013 

production (bu.) 22,051,635; 21,740,161 

10-yr. av. yield per acre £9 bu. 

Sweet, acres 2,42-1; 1J0C, 

production (bu.).... 175,755; 123,770 

10-yr. av. yield per acre 1 17 bu. 

Buckwheat, acres 242,654 ; 292,723 

production (bu.) 4,755,739; 4,797,350 

10-yr. av. yield per acre 19.6 bu. 

Maple sugar, trees tapped.... 1,020,181; 1,298,005 sugar made 
(lbs.;. .. 535,954; 1,188,049 syrup made (gals.). . 
273,672; 391,242 

Tobacco, acres 42,799; 41,742 

production (lbs.). ... 55,965,851; 46,164,800 

10-yr. av. yield per acre 1,3% lbs. 

Small fruits, acres 8,680; 

8,678 

production (quarts). 10,953,818; 13,620,047 

Strawberries, acres 4,003; 

4,136 

production (quarts). 7,184,096; 9,033,904 Vegetables, acres 
54,283; value $73,626,686; $22,092,197 

Apples, production (bu.) 5,512,795; 11,048,430 

Pears, production (bu.) 420,660 ; 378,825 

Peaches, production (bu.). ... 1,099,735; 1,023,570 

Plums and prunes (bu.) 84,485; 295,158 

Grapes, production (lbs.). . .. 42,681,090; 34,020,198 

Forest products, value $16,587,327; $7,986,599 

Nurseries: acres 2,774 in 161 establishments; 

receipts $1,039,439 

Greenhouses: sq. ft. under glass 16,923,355; 

receipts $8,277,124 

3.Livestock, 1920 and 1910 
Number farms reporting 
livestock 188,821; pure breds 22,456 
Value all livestock on farms. .$238,774,641; $141,480,052 

Horses, number 505,966; 549, 756 

value $60,828,872; $68,055,489 

Mules, number 55,081; 44,323 

value $8,172,057; $6,424,039 

All cattle, number 1,545,548; 1,586,519 

value $123,065,618; $47,229,894 

Beef cattle, number 229,745; 

Dairy cattle, number. ... 1,315,803 ; 933,664 

Sheep, number 508,711; 883,074 

value $5,192,704; $3,393,144 

Goats, number 2 578 ; 3,539 

value $21,567; $15,788 

Swine, number 1,190,951; 977,637 

value $22,111,277; $7,624,494 

Poultry, number 15,226,961; 12,728,341 

'value $18,639,535; $7,674,387 

Bees, .number of hives 122,419; 124,815 

Livestock products, value. . ..$156,012,081; $70,159,272 

Value ail dairy products. .. 599,617,373; $42,808,802 

" eg£S and chickens. . . $53,709,243; $25, 780, 701 

wool and mohair. ... 52,239,021; $1,306,965 

" honey and wax 5446,444; $262,804 

Milk produced (gallons). . . 421,631,355; 336,208,572 

Butter made (lbs.) 38,468,607; 61,158,115 

Eggs produced (dozens).... 75,998,172; 73,683,489. 



-S'l -'m»>JK 

Fig. 374. A triumph of modern agricultural inventive genius- 
tractor sugar-cane harvester 
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RHODE ISLAND ("Little Rhody"), one of the 
North Atlantic States, and one of the "original 
thirteen," lies between 41 and 43 degrees north 
latitude, and 71 and 72 degrees west longitude. 
Area, 1,248 square miles, 181 of which are water. It 
is the smallest and most thickly populated state in 
the Union. 

Land surface. This is generally rough and hilly, 
being dotted with rough knolls. The elevation varies 
from sea level to 700 or 800 feet at points in the 
northwest, but in general is below 500 feet. The 
state is divided into 2 unequal portions by 
Narragansett Bay; in this are several islands which, 
with Block Island, 9 miles off the coast, belong to 
the State. There are a large number of small lakes or 
"ponds." The principal rivers are the Blackstone in 
the northeast, the Pawtuxet in the middle (these 
flowing into arms of the bay) and the Pawcatuck in 
the southwest flowing into the ocean. 

Soils. These are of glacial origin, mostly coarse 
and gravelly, with many boulders and often difficult 
to cultivate, but they respond readily to fertilizers. 
In some parts are light loams and small areas of rich 
bottom land. 

Climate. Being influenced by the_ ocean, this is 
generally equable, though the interior is subject to 
greater extremes. The highest recorded temperature 
is 102 degrees, the lowest 9 degrees below zero and 
the average annual temperature 49 degrees. The 
frost- free season averages about 190 days; the 
average annual rainfall is 49 inches 
annual snowfall about 36 i; 
storms sometimes sweep over tj 

Opportunities. There an 
"abandoned farms," which 
Station believes afford excel 
men who have some know 
business, who are in modera(| 
who wish something that gi 
returns. There are many plac> 
fruits, especially apples, wou 

Products and industries. On! 




part of the population is on farms, and the area of 
farm land has decreased greatly since early days. 
Leading farm crops are corn, oats, hay and potatoes. 
Near the cities, market gardening has been highly 
developed. In the eastern part, large quantities of 
onions are grown and early potatoes are a specialty 
on the Island section. Large areas of glass are used 
not only for producing winter vegetables and 
flowers, but also for starting plants for field culture. 
Apples are the leading tree fruit, closely followed 
by pears, while peaches succeed fairly well in some 
seasons. Many cranberries are grown, and there are 
some fine wild bogs. Strawberries are the leading 
small fruit. Market-milk production, hay'growing 
and poultry (especially roaster and turkey) 
production are important in relation to the total 
agriculture of the state, but like all Rhode Island's 
farm activities, of small extent compared with those 
of other typical farming regions. Fisheries are 
extensive and valuable, oysters being of greatest 
value. Manufacturing is the main business, no other 
state approaching Rhode Island in value of 
manufactured products per capita. Main 
manufactures are textiles, worsted and cotton 
goods, foundry and machine-shop products, jewelry, 
electrical apparatus and supplies, hosiery and knit 
goods. 

Transportation and markets. The New York, New 
Haven and Hartford Railroad with its branches 
reaches practically all parts of the state; there are, 
in addition, numerous electric lines, and from the 
d southern parts, water communication to 
d Boston. Bristol, Providence and 
orts .of entry. All the manufacturing 
llent markets. 

ragansett Bay was first explored in 
i} founded Providence in 1636, 
| a patent of incorporation for 
ythe boundaries and granting 
wer and authority to rule 
.s frequent dissension among 
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the different colonies, and much dispute over 
boundary lines, continued until 1862; but Rhode 
Island was always a refuge for the oppressed, and 
was the first to resist English oppression, 
renouncing its allegiance to the King in 1776. _ 
The first successful cotton factory was established 
at Pawtucket in 1793, and manufacturing soon 
became the leading industry of the state. Capital, 
Providence; population, 1910, 224,326. 
Agricultural organization. Rhode Island State 
College and Agricultural Experiment Station, 
Kingston. There are the Rhode Island Horticultural 
Society, Rhode Island Fruit Growers' Association, 
Rhode Island Beekeepers' Association, Three 
States Fair Association, Producers' Cooperative 
Dairy Association, Rhode Island Poultry Associa- 
tion, Rhode Island Corn Growers' Association, 
Rhode Island Alfalfa Growers' Association, and 
several Farm Bureau Associations. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 604,397; 542,610 

City. .. .589,180 (97.5%); 524,654 (96.7%) 

Country 15,217 (2.5%); 17,956(3.3%) 

Number of farmers 4,083; 5,292 



2.Crop Acreages, Yields, Values, 1919 and 1909 



. 4,063 (99.5%); 4,251 (99.2%) 
.20 (.5%); 41(8%) 



White. 
Non- white.. 

Land area, acres 682,880 

Acres in farms 331,600; 443,308 

Acres farm land improved 132,855; 178,344 

Av. acres per farm . .81.2 (35.4 impr.); 83.8 (33.7 impr.) Acres 
artificially.drained, acres2,403 (1.8 %imp. farm land) Acres 
needing drainage, acres 8,174 (2.5% ail farm land) Farms by 
size, number: 

Up to 19 acres 936; 1,377 

20 " 49 " 983; 1,144 

50" 99" 1,031; 1,264 

100 " 174 " 718; 954 

175 "499" 357-487 

Over 500 " 58; 75 

Value all farm property $33,636,766; $32,990,739 

Per cent increase in ten years 1.9; 22.5 

Value farm land $14,509,073; $15,009,981 

"buildings $11,878,853; $12,922,879 

" implements $2,408,561; $1,781,407 

" livestock $4,840,279; $3,276,472 

Av. value all property per farm $8,238; $6,234 

" " land and buildings per acre $79.58; $63.01 

Farms run by owners 3,245 (79.5%); 4,087 (77.2%) 

Farms run by tenants 633 (15.5%); 954 (18.%) 

Per cent owned farms unmortgaged 60.7; 68.8 

Per cent farms reporting automobiles 29.3; telephones 41.3 



Value all farm crops $5,340,378; $2,986316 

Value al! cereals 5565,745; $376,097 

Corn, acres 7,324 ; 9,679 

production (bu.) 310,901; 398,193 

10-yr. av. yield per acre 41 bu. 

Wheat, acres 105; 13 

production (bu.) 2,275; 208 

Oats, acres 1,215; 1,726 

production (bu.) 34,507; 48,212 

10-yr. av. yield per acre 30.2 bu. 

Rye, acres 349; 477 

production (bu.) 5,650; 7£45 

Hay and forage, acres 50,490; 61,326 

production (tons) 90.926; 80*307 

value $2,319,136; $1*09.757 

Potatoes, white, acres 3,149; 4,649 

production (bu.) 293,037; 552,677 

10-yr. av. yield per acre 1 1 8 bu. 

Small fruits, acres 246; 281 

production (quarts) 339,054 ; 437,560 

Strawberries, acres 90; 140 

production (quarts) 116,646; 326,540 

Vegetables, acres 2,163; value $1,480,326; $1,045,093 

Apples, production (bu.) 334,308; 212,908 

Pears, production (bu.) 10,713; 12,501 

Peaches, production (bu.) 28,771; 17,704 

Plums and prunes (bu.) 465; 1,872 

Grapes, production (lbs.) 400,975; 152,937 

Forest products, value $470,077; $312,022 

Nurseries: No. 21; acres 260 receipts $101,739 

Greenhouses: sq. ft. of glass 2,274,951; receipts $1,102,063 

3.Livestock, 1920 and 1910 

Number farms reporting livestock. 3,704; pure breds 367 

Value all livestock on farms $4,840,279; $3,276,472 

Horses, number 6,540; 9,547 

value $972,111; $1,424,177 

Mules, number 75; 63 

value $9,037; $11,155 

All cattle, number 30,519; 34,148 

value $2,984,096; $1,309,088 

Beef cattle, number 1,706; 

Dairy cattle, number 28,813; 23,329 

Sheep, number 2,736; 6,789 

value $37 319; $32,637 

Goats, number 116; 106 

value $1,637; $982 

Swine, number 12,869; 14,038 

value $331,138; $123,647 

Poultry, number. 266,009 ; 415,209 

value $498,257; $368,018 

Bees, number of hives 686; 1,267 

Livestock products, value $5,367,881; $3,406,278 

Value alt dairy products $3,830,8ol; $2,065,941 

eggs and chickens $1,526,891; $1,330,542 

"honey and wax $1,704; 52,959 

Milk produced (gallons) 12,099,111; 10,441,951 

Butter made, (lbs.) 174,902; 339,606 

Eggs produced (dozens) 1,536,858; 2,862,247 




Fig, 375.— Shootiof the true 
huckleberry 
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SOUTH CAROLINA 



SOUTH CAROLINA ("Palmetto State"), one of 
the South Atlantic States, lies between 32 and 36 
degrees north latitude, and 78 and 84 degrees west 
longitude. _ The Savannah, Tugaloo and Chattooga 
Rivers separate it from Georgia. Area, 30,989 
square miles, 494 of which are water. 

Land surface. The State is mostly in the Coastal 
Plain and Piedmont Plateau regions in about equal 
parts, the division extending from northeast to 
southwest parallel with the coast. The Coastal Plain 
nowhere exceeds 450 feet above the sea, and is 
generally level with many swamps along the coast. 
Northwest of this is the hill country, the elevation 
gradually rising from about 500 feet to about 
'lOfeet, with mountains ranging up to 3,548 feet in 
Sassafras Mountain on the North Carolina border. 
The rivers all flow toward the southwest, are rapid, 
and furnish abundant water power in the hill 
country. Principal ones are the Waccamaw, the 
Little and Great Pedee, the Black, the Congaree and 
Wateree forming the Santee, the Edisto and the 
Combahee. There are several islands along the 
coast. 

Soils. Along the tidewater region are very fertile 
alluvial soils, some of them needing drainage and 
protection from overflow. From here to the hills the 
soils are lighter, sandy and clayey loams. In the hill 
country, gray sandy surface soils with red clay 
subsoils, or stiff red clay soils predominate; these 
are fertile and suited for general farming and fruit 
growing. The higher parts along the border are 
wooded and rocky. 

Climate. This is equable and subtropical along 
the coast, and cooler and more subject to extremes 
toward the northwest boundary; the latter is much 
more healthful. The highest recorded temperature in 
the eastern part is 107 degrees, and the lowest, 9 
degrees below zero, but zero temperatures are rare, 
and 100 degrees are not common on the coast. The 
humidity is high during summer. The average frost- 
free season is about 220 days, 



varying with the elevation. The average annual 
rainfall ranges from 43 inches on the lower levels 
to more than 55 inches in the northwest and is 
estimated at 60 inches on the North Carolina 
border. Snowfalls are frequent in winter, but light 
and of short duration. The State is in the track of 
the tropical storms that are sometimes destructive 
along the coast. 

> _ Opportunities. There are no untaken public 
lands nor extensive Government drainage or 
irrigation projects. A number of local cooperative 
drainage districts have been organized Under a 
state law; in this way, districts in both the Piedmont 
Section and the Coastal Plain are being drained. In 
the Coastal Plain are large tracts of cut-over pine 
lands that may be purchased at reasonable prices. 
These lands are valuable for grazing, and when 
properly handled and cultivated, will grow 
abundant crops of corn, cotton, small grains, truck 
and tobacco. The counties bordering on the coast, 
especially around Beaufort and Charleston, have 
developed an enormous trucking business during 
the past few years. Large areas of undeveloped 
land afford excellent opportunities for . progressive 
farmers. Information may be obtained from the Ex- 
periment Station at Clemson College. 

Products and industries. Leading farm activities 
are the production of cotton, corn, vegetables and 
fruits for the northern markets, sweet potatoes and 
yams, and tobacco. Leading livestock are cattle, 
mules and swine. Dairying and poultrykeeping are 
increasing in importance. Lumbering is important, 
19,- 000 square miles (most of it cut-over land) be- 
ing available. Fisheries are considerable, oysters 
comprising about half the value. The chief mineral 
is phosphate rock. Manufactures are increasing 
rapidly, the main ones being cotton goods, in which 
the state ranks second, lumber and timber products, 
cottonseed oil and cake, and fertilizers. 

Transportation and markets. The larger part of 
the state has railroad communication, 
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rivers and founded Charleston. Agriculture became 
the leading industry, the colonists prospered, and 
slavery was apparently profitable. First Negroes 
imported in 1671. The population increased 
rapidly to the time of the Revolution. South 
Carolina was represented at the Continental 
Congress, and was the first colony to adopt a 
Provincial Constitution, 1776. During the war of 
the Revolution, South Carolina contributed more 
money than any other state except Massachusetts, 
and more than 100 actions were fought within its 
borders. The Federal Constitution was adopted in 
1788. South Carolina was a leader in the secession 
movement, the ordinance of secession being 
passed December 20,1860. The Bombardment of 
Fort Sumter in Charleston Harbor, April 12, 1861, 
opened the Civil War, and the evacuation of 
Charleston in February, 1865, was one of its 
closing events. The State was readmitted to 
thejUnioninl868. On August 31,1886, Charleston 
was visited by a destructive earthquake. Capital, 
Columbia; popuation, 1910, 26,319. 

Agricultural organization. Clemson Agri- 
cultural College and Experiment Station, both 
Clemson College. Sub-stations, Florence and 
Summervllle. The Colored Normal, Industrial, 
Agricultural and Mechanical College of South 
Carolina, Orangeburg. State Agricultural and 
Mechanical Society, Columbia. South Carolina 
Live Stock Association; South Carolina Plant 
Breeders' Association. State Fair is held at 
Columbia. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 1,683,724; 1,515,400 

City 293,987 (17.5%); 224.832 (14.8%) 

Country .1,389,737 (82.5%); 1,290,568(85.2%) 

Number of farmers 192,693; 176,434 

White 83,683 (43.4%); 79,636(45.1%) 

Non-white 109,010 (56.6%); 96,798 (54.9%) 

Land area, acres 19,5 16,800 

Acres in farms 12,426,765; 13,512,028 

Acres farm land improved 6,184,159; 6,097,999 

Average acres per 

farm 64.4 (32 impr.); 76.6(34.6 impr.) 

Farm land artih: drained, acres.... 676,152 (10.9% impr. farm 
land) 



2.Crop Acreages, Yields, Values, 



Value all farm crops $437,121,837; $137,379,131 

" " cereals $61,401,182; $25,434,539 

Com, acres 1,753,813; 1,565,832 

production (bu.). ... 27,472,013; 20,871,946 

10-yr. av. yield per acre 17.7 bu. 

Wheat, acres 84,621; 43,028 

production (bu.) 630,911; 310,614 

10-yr. av. yield per acre 10.9 bu. 

Oats, acres 196,056; 324,180 

production (bu.) 3,597,835; 5,745,291 

10-yr. av. yield per acre 20.S bu. 

Rye, acres 6,877; 2,958 

production (bu.).... 50,342; 20,631 

10-yr. av. yield per acre 10.4 bu. 

Cotton, acres 2,631,719; 2,556,467 

production (bales). . 1,476,645; 1,279,866 

1 0-yr. av. yield per acre 231 lbs. 

Hay and forage, acres 668,538; 209,767 

production (tons). .. 400,343; 186,131 

value $11,778,637; $3,243,835 

Tobacco, acres 103,496; 30,082 

production (lbs.). ... 71,193,072; 25,583,049 

10-yr. av. yield per acre 690 lbs. 

Potatoes, white, acres 13,402; 

8,610 

production (bu.) 1,077,936; 782,430 

10-yr. av. yield per acre 85 bu. 

sweet, acres 60,325; 48,878 

production (bu.) 5,369,61 1; 4,319,926 

10-yr. av. yield per acre 94 bu. 

Peanuts, acres 7,460 ; 7,596 

production (bu.) 1 12,578; 154,822 

Sugar cane, acres 5^537; 7,053 

production (tons). .. 34,947; 59,865 

Sorghum, acres 20,431; ' 6,131 

production (tons). .. 69,865; 22.371 

Rice, acres 6,547; 19,491 

production (bu.) 122,465; 541,579 

Small fruits, acres 49S; 850 

production (quarts). 269,248; 1,408,096 

Strawberries, acres 312; 815 

production (quarts). .. 223,745; 1,157,472 Vegetables, acres 
15,978; value $23,374,542; $6,922,021 

Apples, production (bu.) 215,659; 362,800 

Pears, production (bu.) 98,975; 65,680 

Peaches, production (bu.). . .. 389,734; 643,040 

Plums and prunes (bu.) 35,891; 48,754 

Grapes, production (lbs.). ... 2,668,650; 2,016,506 

Forest products, value $12,256,764; $4,513,092 

Nurseries: No. 18; acres 315 receipts 

$106^871 

Greenhouses: sq. ft. of glass 204,913; receipts. .$140,178 
3.Livestock, 1920 and 1910 



. .181.452;, pure breds. 6,188 

$91,518,155; $45,131,380 
^77,517; 79,847 

$11,442,492; $10,147,178 

Mules, number 220,164; 155,417 



Farms reporting livestock. 

Value all livestock on farms 

Horses, number 

value 



valuZV.VZ.ZZZZ $44,499,036; $23,830,361 

All cattle, number 434,097; 389,882 
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•ill cat tic, value $20,187,534 

Beef cattle, numbcx 117,603 

Dairy cattle, number 3 1 6,494 

Sheep, number 23,581 

value $109,131 

Goats, n.'mber 31,774 

„ . value $93,463 

Swine, number 844,981 

„, value $10,710,642 

Poultry, number 4,240,009 



$7\088,259 

180,842 
37,559 

$81,362 
24,750 

$27,728 

665,211 



2,946,414 



Poultry, value $4,263,068 

Bees, number of hives. .. 58,028 

Livestock products, value. . $20,354,060 

Value all dairy products. " $7,995,753 

eggs and chickens, wool and $ 12,204,752 

mohair. . " honey and wax.... $36,117 

Milk produced (gallons). $117,438 

Butter made (lbs.) 52,954,637 

Eggs produced (dozens).. 30,257,153 
12,812,143 



$1,206,615 
75,432 
$7,611,077 
$2,800,605 
$4,710,976 
$20,656 
$78,930 
37,361,666 
27,246,247 
10,983,171 
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SOUTH DAKOTA ("Coyote State"), one of the 
North Central States, lies between 42 and 46 
degrees north latitude, and 96 and 105 degrees west 
longitude. The Big Sioux and Missouri Rivers form 
part of the boundary on the southeast, and Lake 
Traverse and Big Stone Lake on the northeast. Area, 
77,615 square miles, 747 of which are water. 

Land surface. The Missouri River, crossing the 
state in a southerly direction, divides it into two 
parts. To the east, it is largely a gently rolling plain, 
treeless except along the streams, and diversified by 
a number of small lakes. The average elevation is 
about 1,500 feet above sea level. The James and Big 
Sioux Rivers flow south through this region into the 
Missouri River, their valleys being separated by 
higher divides. West of the Missouri, the surface is a 
rough, rolling tableland, and toward the western 
boundary is mountainous in the Black Hills region. 
The elevations range from about 1,500 feet at the 
Missouri River, to about 3,200 feet on the border of 
the Hills which are 6,000 to 8,000 feet high at some 
points. The hills are generally wooded, with fertile 
valleys and swiftly flowing streams which are fed 
by springs. The Missouri River drains this region, 
the chief tributaries on the west being the Grand, 
Moreau, or Owl, Cheyenne, Bad and White Riv- ers. 

Soils. These are largely from a glacial till, in 
some places of great depth, and brown or yellow silt 
loams; in the southeastern part, loess is found 
forming brown silty loams of great fertility. In the 
river valleys, very fer 



tile alluvial soils are found. West of the Missouri 
River, the soils are' sandy loams, clay loams and 
heavy clays better suited for grazing than for 
tillage. In the Black Hills region, the narrow valleys 
are very fertile, and suited for general farming and 
fruit growing. 

Climate. This is subject to sudden and extreme 
changes of temperature. The extreme dryness of the 
atmosphere makes the low temperatures seem less 
severe. Highest recorded temperature in the eastern 
part is 114 degrees; lowest, 46 degrees below zero. 
The average annual temperature is 44.5' degrees. 
The average frost-free season is about 130 days, 
longer in the south. The average annual rainfall is 
about 22 inches, the larger part during the growing 
season. The average annual snowfall is. less than 
30 inches. The state is subject to very high winds. 
In the western section, the highest recorded tem- 
perature is 115 degrees; the lowest, 44 degrees 
below zero. The average annual temperature is 
about 45.6 degrees. Average frost- free season 
about 130 days. Average annual snowfall about 38 
inches. Average annual rainfall is about 17.3 
inches, largely during the growing season. It is 
greatest in the more elevated Hills region, 
decreasing from south to north. Hailstorms 
sometimes occur. The Chinook winds sometimes 
modify the temperature in the northwest. 

Opportunities. There are a number of irrigation 
projects, some conducted by the U.S. Reclamation 
Service, and others by cooperative and other 
enterprises. Information about the former may be 
obtained from the XJ. S. 
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Reclamation Service, Washington, D. C, and about 
other lands from the Board of Agriculture, Huron, 
or the Agricultural Experiment Station, Brookings. 

Products and industries. South Dakota has 
developed rapidly in general agriculture, especially 
in the eastern section. Leading farm crops are 
wheat, corn in the southern part, oats, barley, 
emmer and spelt, flaxseed, potatoes and hay. 
General farming is the rule in the east. Fruit 



Land area, acres '19,195,520 

Acres in farm? 34.636,491; 26,016,892 

Acres farm land improved 18,199,250; IS.S27.209 

Average acres 

per farm. . .. 466.7 (2-13.8 impr.); 335 (203.8 impr.) 
Farm land artificially 

drained, acres 161,371 (.9% impr. farm land) 

Farm land needing 

drainage, acres 446,915 (1 .3% all farm 

Farms by size, number; \ an <x\ 

Up to 19 acres 766; 80S 

20 "49" S93; 1,121 
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lsiana Purchase. It was visited by me Lewis 
and Clark expedition 1804-6. Fort Pierre was 
founded 1829. In 1838-9 General Fremont made 
extensive explorations in the eastern and central 
parts. Sioux Falls, the first industrial settlement, 
was founded in 1857. The part east of the Missouri 
River had been successively included in Michigan 
Territory in 1834; Wisconsin in 1836; Iowa in 
1838; Minnesota in 1849; and the part west of the 
Missouri in Nebraska Territory in 1854. Dakota 
Territory was organized March 2, 1861. The 
Territorial Capital was located at Yankton in 1862, 
but was removed to Bismarck in 1883. The 
discovery of gold in 1874 hastened the 
development of the Black Hills regions. The 
territory was divided in 1889, and the same year, 
November 3, South Dakota was admitted as a state. 
Capital, Pierre, population, 1910, 3,656. 

Agricultural organization. College of Agriculture 
and Mechanic Arts, Experiment Station, 
Brookings; sub-stations, Eureka, High- more, 
Cottomvood, Vivian. Board of Agriculture. Huron. 
Corn Growers' Association, Fulton. Improved Live 
Stock and Poultry Association, Horticultural 
Society, Dairymen's Association, all Brookings-, 
Live Stock Sanitary Board, Pierre. There are also a 
Game and Fish Commission and a State Grange. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 636,547; 583,888 

City 101,872 (16%); 76.673 (14%) 

Country 534,675 (84%); 507,215 (86%) 

Number of farmers 74,637; 77,644 

White 73,025 (97.8%); 74,836 (96.4%) 

Non-white 1,612 (2.2%); 2,808 (3.6%) 




^alue all fa m property.. ..$2,823,870,212; SI, 166, 

incret a in ten years.. . _ 140.4; 

Value farhj lan 1. :$2,'23i>431,723; $902,606, 

m ldings.7?X,.^. $241,461,958; $102.4 

" implemfeft-N ir$U2 48*268; $33,7, 
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"cereals $220,890,085 

Com, acres 2,756,23 A 

production (bu.).... 69,060,782 

10-yr. av. yield per acre 

Wheat, acres 3,891,468 

production (bu.).... 31,086,995 

10-yr. av. yield per acre 

Oats, acres 1,839,089 

production (bu.).... 51,091,904 

10-yr. av. yield per acre 

Rye, acres 463,132 

production (bu.).... 4,111,543 

10-yr. av. yield per acre 

Barley, acres 754,929 

production (bu.).... 12,815,768 

10-yr. av. yield per acre 

Hay and forage, acres 5,071,747 

production (tons). . . 4,996,846 

Value $71,988,845 

Potatoes, white acres 58,180 

production (bu.) 2,863,186 

10-yr. av. yield per acre 

Buckwheat, acres 3,356 

production (bu.) 28,825 

Flax, acres 1:921), 220,000 

production (bu.).... 2,200,000 
value $3,630,000 
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2,037% 
55,558 
_28.2 bu. 
3,21 7,255 
47,685,745 

11 bu. 

1,558,643 
43,565,676 
30.4 bu. 
13,778 
194,672 
....15.8 bu. 
1,114,531 
22,396,130 

23 bu. 

3,435,656 
3,651,024 
$15,247,570 
50,052 
3,441,692 

86 bu. 

1,904 
28,551 
518,566 
4,759,794 

419 
401,295 
226 
238,164 
$3,001,574 
191,784 
162 
148 
31,748 
144,634 
$257,126 



Small fruits, acres 412; 

production (quarts). 224,398; 

Strawberries, acres 227; 

production (quarts). 141,163; 
Vegetables, acres 2,397; value $10,700,773; 
Apples, production (bu.).-.... 168,256; 
Pears, production (bu.) 43; 

Peaches, production (bu.). : . 21; 
Plums and prunes, (bu.) 11,861; 

Grapes, production (lbs.). . .. 24,209; 
Forest products, value $238,462; 

Nurseries: acres 475 in 10 establishments; 

receipts .$212,101 

Greenhouses: sq. ft. under glass 224,444; 

receipts .$214,726 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 73.203; pure breds 23,286 

Value all livestock on farms. .$238,568,263; $127,229,200 

Horses, number 817,058; 669.362 

value $57,051,132; $73,442,978 

Mules, number 15,093; 12,424 

value $1,636,376- $1,668,617 
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All cattle, number. 2,348 

value $119,980. 



Beef cattle, number. . 
Dairy cattle, number. ... 

Sheep, number 

value 

Goats, number 

value 

Swine, number 

value 

Poultry, number 

value 

Bees, number of hives 

Livestock products, value. ... 
Value all dairy products. .. 
" eggs and chickens. .. 
" wool and mohair. ... 
** honey and wax 



1,801 
546; 
843 
$10,635, 
1 

$7, 
1,953 
$42,997, 
6,968 
$6,126, 
11 

$35,739 
$16,812 
$16,050, 
$2,761, 
$115, 
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,088 
335 
,114 
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1,635,276 Milk produced (gals.) 124,424,918; 82,428.514 

$36,257,234 Butter made (lbs.) 10,267,171; 13,629,647 

Eggs produced (dozens) 30,351,984; 24,641,342 

611,264 4. Irrigation, 1920 and 1910 

$3,002,038 Acres in irrigated projects 188,382; 201,625 

1,074" of projects irrigable 150,914; 128,481 

$11,422 " " " irrigated 100,682; 63,248 

1,009,721 "" irrigated land open to settlement. .. 

$10,387,093 Capital invested in projects $5,465,248; $3,043,140 

5,251,348 Average investment, per acre $36.21; $23.69 

$2,356,465 Estimated final cost $5,500,748; $3,800,556 

6,565 Average cost per acre $29.20; $18.85 

$13,660,311 " " maintenance and operation, 

$6,192,608 per acre $1.26; $0.64 

$6,599,858 Acres of crops on irrigated land. 67,021 

$847,402 Value of crops on irrigated land $2,403,548 

$20,443 Av. value crops on irrigated land, per acre (1919) $35.86 



TENNESSEE 



TENNESSEE ("Big Bend State"), one of the 
South Central States, lies between 35 and 37 
degrees north latitude, and 81 and 91 degrees west 
longitude. The Mississippi River forms the entire 
western boundary. Area, 42,022 square miles, 335 
of which are water. 

Land surface. This is greatly diversified. The 
Great Smoky Mountains extend northeast to 
southwest across the eastern part, with an average 
elevation of 5,000 feet and some peaks of 6,000 
feet. Next is the Valley of East Tennessee extending 
across the State parallel with the mountains at an 
average elevation of 1,000 feet and comprising 
9,000 square miles. Next comes the Cumberland 
Tableland or Plateau, about 2,000 feet high and 50 
miles wide with a surface area of about 5,000 
square miles. The Central Basin is lower, with an 
average elevation of about 500 feet. Surrounding 
the Basin is the Highland Rim with an elevation of 
about 

"lOfeet; next comes the western valley of the 
Tennessee, about 370 feet and the plateau of West 
Tennessee rising to about 700 feet and then sloping 
to the Mississippi and ending in a line of bluffs 
about 350 feet above sea level. The Tennessee 
River, formed by a union of the Holston and Clinch 
in the eastern part, flows south into Alabama and re 



enters Tennessee in the western part, and flows 
north entirely across the state into Kentucky. The 
Cumberland enters the State from Kentucky, makes 
a detour through the northern part and returns to 
Kentucky. Both flow into the Ohio. Numerous 
small rivers flow into these and into the Mississippi 
on the west. 

Soils. These are as varied as the surface, but are 
mostly fertile. In the mountain region the soil of 
the valleys is fertile, the mountains are forested 
and grass grows along their summits. In the 
Tennessee River Val-' leys fertile loams 
predominate. Thin loams predominate on the 
Cumberland Plateau. On the Highland Rim are 
fertile red soils, the gray soils being poor as a rule.. 
The Central Basin has fertile loams with bluegrass 
lands and phosphate deposits and is the richest ag- 
ricultural region. The western slope has silt soils 
adapted to a wide range of crops, and the 
Mississippi River bottoms the richest almost 
inexhaustible alluvial soils. 

Climate. This is considered very healthful, 
sudden and extreme changes of temperatures being 
rare. The average annual temperature for the state 
is 58 degrees, higher in the valleys, lower in the 
mountains. The highest recorded temperature is 
107 degrees; 
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the lowest, 30 degrees below zero, but these 
extremes are rare. Average frost-free season is 
about 180 days, varying according to elevation. 
The average annual rainfall is about 50 inches. The 
average annual snowfall is about 10 inches. 
Tennessee lies outside the principal storm tracks 
so is not subject to severe storms. 

Opportunities. There are large areas of 
undeveloped lands especially on the Highland Rim 
and the Cumberland Plateau. The State laws are 
favorable to drainage projects as approved by the 
county courts. In this way large areas are being 
reclaimed in West Tennessee. Information about 
lands for settlers may be obtained from the State 
Department of Agriculture, Nashville. 



Tennessee became a state. A secession ordinance 
was adopted by popular vote, June, 1861. Next to 
Virginia, Tennessee was the principal battle 
ground of the Civil War. It was readmitted to the 
Union, July 24, 1866. Capital, Nashville; 
population, 1910, 110,364. 

Agricultural organization. College of Agri- 
culture and Experiment Station, Knoxville; West 
Tennessee sub-station, Jackson; Middle Tennessee 
sub-station, Columbia. Cooperative Demonstration 
Work, Eastern Tennessee, Washington, D. C; 
Western Tennessee, Birmingham, Alabama. State 
Fair Board, Nashville; Tri-State Fair Board, Mem- 
phis. Nashville, Knoxville and Memphis each has 
a division fair partly supported by the state. State 
Department of Agriculture, Nashville. There are 
Fanner s^ lastitotg Bgaxds. f nr.Jbs m ). 




jle and zinc are 
^are lumber and 
ar aTTd grist-mill products, 
foundry and machine-shop products, railroad shop 
construction, cottonseed oil and cake, cotton 
goods, iron and steel, hosiery and knit goods. 

Transportation and markets. Transportation 
facilities are good, Memphis being a railroad 
center, and a number of trunk lines crossing the 
state. The Mississippi, Tennessee and Cumberland 
Rivers furnish abundant water communication. 
The larger market cities are Memphis, Nashville, 
Chattanooga and Knoxville. 

History. De Soto reached the present site of 
Memphis in April, 1541. French explorers 
descended the Mississippi River in 1673, erected 
Fort Prud'Homme in 1682, and a trading post near 
Nashville in 1714. The English established Fort 
London in 1756. A series of permanent settlements 
were begun in 1769 on the Wautauga and Holston 
Rivers by colonists from Virginia and North Caro- 
lina. Tennessee was made a part of North Carolina 
and was known as the County of Washington. It 
was ceded by North Carolina to the Federal 
Government in 1784, receded in 1790. The first 
Territorial legislature met in 1794, a constitutional 
convention was held in 1796, and on June 1 of that 
year 



611,226 (26.1%); 441,045 (20.2%) 



Country.. 1,726,659 (73.9%); 1,743,744 (79.8%)' 

Number of farmers 252,774; 246,012 

White 214,592 (84.9%); 207,704 (84.4%) 

Non-white 38,182 (15.1%); 38,308(15.6%) 

Land area, acres 26,679,680 

Acres in farms 19,510,856; 20,041,657 

Acres farm land improved 11,185,302; 10,890,484 

Av. acres per farm 77. 1 (44 impr.); 81.5 (44 impr.) 

Farm land artificially 

drained, acres. .. ... 254,118 (2.3% impr. farm land) Farm land 

needing 

drainage, acres 640,479 (3.3% all farm land) 

Farms by size, number; 

Up to 19 acres 44,528; 47,341 

20 " 49 " 79,924; 72,212 

50 "99" 64,940; 60,105 

100 " 174 " 41,283; 41,545 

175 " 499 " 20,172; 22,450 

Over 500" 1,927; 2,359 

Value all farm property. .. .$1,251,964,585; $612,520,836 

Per cent increase in ten years 104; 79.5 

Value farm land $807,782,296; $371,415,783 

" buildings $217,197,598; $109,106,804 

" " implements $53,462,556; $21,292,171 

" livestock $173,522,135; $110,706,078 

Av. value all property per farm $4,953; $2,490 

" " land and buildings per acre $52.53; $23.98 

Number farms run 

by owners 148,082 (58.5%); 144,125 (58.5%) 

Number farms run 

by tenants 103,885 (41.1%); 101,061 (41.1%) 

Per cent owned farms unmortgaged. 71; 82.1 

Per cent farms reporting automobiles 8.9; telephones 22.5 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value 'all farm crops $318,285,307; $111,133,210 

" " cereals $144,778,157; $55,302,278 

Com, acres 3,301,075; 3,146,348 

production (bu.).... 70,639,253 ; 67,682,489 

10-yr. av. yield per acre 25.3 bu. 

Wheat, acres 684,497; 619,861 



FARMING FACTS AND OPPORTUNITIES 



513 



Wheat , production (bu.) 6,362,357; 6,516,539 

10-yr. av. yield per acre 10.8 bu 

Oats, acres 162,417; 342,086 

production (bu.) 2,413,409; 4,720,692 

10-yr. av. yield per acre 22.6 bu. 

Rye, acres 28,326; 22, 798 

production (bu.) 171,124; 140,925 

10-yr. av. yield per acre 10.8 bu. 

Cotton, acres 807,770; 787,516 

production (bales)* . 306,974; 264,562 

10-yr. av. yield per acre 191 lbs. 

Hay and forage, acres 1,751,123; 1,052,816 

production (tons). .. 1,907,345; 1,077,836 

value $49,649,657; $12,784,783 

Buckwheat, acres 3,532; 2,867 

production (bu.) 46,032; 33,249 

10-yr. av. yield per acre 17.8 bu. 

Potatoes, white, acres 29,873; 40,963 

production (bu.) 1,990,951; 2,922,713 

10-yr. av. yield per acre 72 bu. 

sweet, acres 39,645; 26,216 

production (bu.) 4,452,883; 2,504,490 

10-yr. av. yield per acre 96 bu. 

Peanuts, acres 8,132; 18,952 

production (bu.).... 264,483 ; 547,240 

Tobacco, acres 138,561; 90,468 

production (lbs.). ... 112,367,567; 68,756,599 

10-yr. av. yield per acre 771 lbs. 

Sorghum, acres 49,131; 45,410 

production (tons). .. 148,689; 183,328 

Barley, acres 5,894; . 2,567 

production (bu.).... 96,173, 53,201 

10-yr. av. yield per acre 23.9 bu. 

Small fruits, acres 12,544; 12,539 

production (quarts). 14,620,175; 13,895,493 

Strawberries, acres 10,876; 10,761 

I production (quarts). 13,130,904; 12,339,584 

yegetables, acres 20,877: value $27,847,250; 710,430,975 



Apples/production (bu.) 1,258,878; 4,640,444 

Pears, production (bu.) 1 14,963; 83,557 

Peaches, production (bu.). . .. 1,285,441; 1,579,019 

Plums and prunes (bu.) 70,103; 139,093 

Grapes, production (lbs.). . .. 1,839,450; 1,979,480 

Forest products, value $20,868,262; $8,510, 710 

Nurseries: no. 109; acres 1,168; receipts 

$666,028 

Greenhouses: sq. ft. of glass 1,245,3 12; receipts, $626,923 

3.Livestock, 1920 and 1910 

Farms reporting livestock. . . .242,630; pure breds 15,800 
Value all livestock on farms. .$173,522,135; $110,706,078 

Horses, number. 31 7,92 1; 349, 709 

value $35,582,960; $29,320,044 

Mules, number 352,510; 275,855 

value $51,042,649; $35,100,810 

All cattle, number 1 , 1 6 1 ,846; 996,529 

value $51,370,208; $20,690,718 

Beef cattle, number 492.486; 

Dairy cattle, number.... 669,360; 397,104 

Sheep, number. 364,196; 795,033 

value $4,021,678; $3,009,196 

Goats, number 73,228; 43,560 

value $246,560; $82,666 

Swine, number. 1,832,307: $1,378,938 

value $19,477,775; $7,329,622 

Poultry, number 11,835,303; 8,056,145 

value $10,591,690; $3,757,337 

Bees, number of hives 191,898; 144,481 

Livestock products, value. ... $50,960,694; $22,398,336 

Value all dairy products. .. $20,640,849; $8, 715,441 

" eggs and chickens... $29,065,336; $13,032,321 

" wool and mohair. ... $733,980; $467,512 

" honey and wax $520,529; $183,062 

Milk'produced (gallons). . . 130,285,644; 117,101,970 

Butter made (lbs.) 37,166,063; 39,827,906 




"'TEXAS 



TEXAS ("Lone Star State"), oneof the South 
Central States, lies between 25 and 37 degrees north 
latitude, 93 and 107 degrees west longitude. The 
Red River on the north, the Sabine River on the 
east, and the Rio Grande on the southwest form a 
considerable part of its boundaries. Its extreme 
dimensions are 780 miles from east to west and 750 
miles from north to south. Area, 265,896 square 
miles, 3,498 of which are water. It far exceeds any 
other State in area. 

Land surface. Along the coast this is low, and 
fringed with numerous low, sandy islands with 
shallow sounds or bays. _ Next comes the prairie 
belt about 150 miles in width, of an undulating 
surface with extensive 



belts of forest. .. Beyond this is the Great Plains 
region, with a more broken surface, less timber and 
other vegetable growth than the prairies, and a 
higher altitude. In the northwest is the Llano 
Estacado or Staked Plain, a semi-arid plateau, 
2,000 to 4,500 feet elevation. West of the Pecos 
River, it is mountainous, spurs of the Rocky 
Mountains rising to a general elevation of more 
than 

"20feet and to 5,000 to 6,000 feet in several mesas. 
Numerous rivers all flow toward the southeast 
except the Canadian, which flows east across the 
extreme northern part. The largest are the Neches, 
Trinity, Brazos, Colorado, San Antonio and 
Nueces._ Soils. Along the coast these are sanSy; 
ir>. 
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tfM^^^Kli hffstWZfP mixture of sand and 
aVWrrh^o^a^rWe^Mftus; farther north and 
west are limestone and clay soils; in the great 
forest region of eastern Texas and extending to the 
west along the Red River Valley are sandy soils 
underlaid with red and yellow clay; in the north 
are loam soils often mixed with clay, which 
becomes very sticky when wet. Nearly all can be 
profitably cultivated. 

Climate. Along the coast, the temperature 
averages high, but without great variations. 
Galveston is typical, with a highest recorded 
temperature of 98 degrees; lowest, 8 degrees, 
average annual temperature 69.8 degrees. The 
frost-free season here visually covers all but parts 
of December and January, and some seasons there 
are no killing frosts. The average annual rainfall is 
about 47 inches. Hurricanes are liable to occur 
during the late summer and early autumn months. 
In the interior there are greater variations. In cen- 
tral Texas, extremes of from 116 above to 12 
degrees below zero have been recorded, and 
average annual temperatures of 62.9 to 67.7 
degrees. The average annual rainfall varies from 
about 20 inches in the western part to 33 inches in 
the eastern; snowfall is light. The frost-free season 
usually covers about 8 months'. The northern part 
is subject to sudden and extreme changes in 
temperature. Extremes are 23 degrees below zero 
and 116 degrees above. The average annual 
rainfall ranges from 16 inches in the northwestern 
part of the Panhandle to 30 in the southeast. 

Opportunities. There is considerable public land 
on the market, not well suited for general 
agricultural purposes, but good for ranching. 
Information about this may be obtained from the 
General Land Office, Austin. Numerous irrigation 
projects, supplied both byj stored water and from 
wells, are found in different parts the State. 

Products and industries. Texas is preeminently 
an agricultural state. Its products cover a wide 
range. The leading grains are corn, oats, wheat, 
rice and barley. Potatoes and sweet potatoes are 
largely grown. Cotton is the leading crop, and 
sugar cane is raised in limited areas in the Brazos, 
Colorado and Rio Grande Valleys. Rice is grown 
extensively under irrigation in the southeastern 
part. Fruit growing is extensive in the eastern part 
of the state. Peaches are grown on sandy or sandy 
loam soils throughout the state.. Apples are grown 
in a limited way. Grapes are adapted but not grown 
extensively. Dewberries and blackberries are well 
adapted. Strawberries lead among the small fruits. 
Among citrus fruits, the Satsuma orange and the 
grapefruit are reasonably well adapted, but 
frequently suffer from frost. Truck farming is 
carried on extensively in the Rio Grande Valley, 
the Gulf Coastal Plain, 



certain parts of eastern Texas, ami in the territory 
adjacent to the towns and cities of any importance. 
The leading livestock are cattle, horses, mules, 
swine, sheep and Angora goats. More mules are 
raised than in any other state, and Texas is the 
greatest mohair-producing state in the Union. The 
number of dairy cows has increased largely. The 
value of poultry products exceeds that of dairy 
products. Lumbering is an important industry, 
about one fourth of the state being wooded. The 
great forest region of eastern Texas is said to be 
one of the richest forests in America. Fisheries are 
unimportant. The principal minerals are petroleum 
and coal. Main manufactures are flour and grist- 
mill products, cottonseed oil and cake, lumber and 
timber products, meat products, cars and railroad 
construction, petroleum refining, foundry and 
machine-shop products. Leading manufacturing 
towns are Dallas, Houston, San Antonio and Fort 
Worth. 

Transportation and markets. The eastern part is 
well covered with railroads, the rest of the state 
fairly well. Dallas, Fort Worth and Houston are 
important railroad centers and markets. Galveston, 
the only port of entry, is first among southern ports 
in value of exports, and is exceeded by New York 
City alone. Cotton is the leading export. 

History. _ The first explorers were Spaniards 
from Mexico during the sixteenth century. After 
the Louisiana Purchase, 1803, American colonists 
came in large numbers, and trouble over the 
boundary resulted in Spain's rights to the territory 
as far as the Sabine River being recognized. Texas, 
with two other divisions, was made a separate 
state; a revolt ensued, then open warfare, and final 
victory for Texas, April 21, 1836. In September a 
constitution was adopted, General Sam Houston 
was chosen Governor, and Austin made the state 
capital. Then followed overtures for annexation to 
the United States, but this was not accomplished 
till 1845. The question of the western boundary 
brought on the Mexican War, which closed in 1848 
with the Rio Grande recognized as the boundary. 
Texas seceded February 1, 1861. It was readmitted 
to the Union, March 30, 1870. September 8, 1900, 
Galveston was visited by a hurricane which 
destroyed 6,000 lives and $18,000,000 in property. 
Capital, Austin; population, 1910, 29,860. 

Agricultural organization. Agricultural and 
Mechanical College and Experiment Station, 
College Station. Sub-Stations, Beeville, Denton, 
Lubbock, Chillicothe, Troupe, Beaumont, 
Nagadoches, Pecos, Temple, Anjleton, Spur, Sonora 
and College Station. Normal and Industrial 
College, Prairie View. Cooperative Demonstration 
Work, College Station. Department of Agriculture, 
Austin. The State Fair is held at Dallas. 
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Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 4,663,228; 3,896,542 

City 1,512,689 (32.4%); 938,104 (24.1%) 

Country.,3,150,497 (67.6%); 2,958,438 (75.9%) 

Number of farmers 436,033; 417,770 

White. . .359,249 (11.9%); 347,852 (83.3%) 
Non-white.78,784 (18.1%); 6,918 (16.7%) 

Land area, acres 167,934,720 

Acres in farms 114,020,621; 112,435,067 

Acres farm land improved 3 1 ,227,503; 27,360,666 

Average acres per 

&rm 26 1 (7 1 .6 impr.); 269 (65.5 impr.) 

Farm land artificially 

drained, acres 756,263 (2.4% impr. farm land) 

Farm land needing 

drainage, acres.... 4,130,614 (3.6% all farm land) 

Farms by size, number: 

Up to 19 acres 25,878 ; 29,371 

20 " 49 " 110,387; 98,583 

50 " 99 " 119,427; 112,237 

100 " 174" 56,792; 94,547 

175 " 499 " 59,573 , 59,049 

Over 500 " 23,976; 23,956 

Value all farm property.. .$4,447,420,321; $2,218,645,164 

Per cent increase in ten years 100.4; 130.5 

Value farm land $3,245,208,649; $1,633,207,135 

"buildings $454,964,670; $210,001,260 

" implements. . . $154,320,996; $56,790,260 

" livestock $592,926,006; $318,646,509 

Av. value all property per farm SlO,200; $5,311 

" " land and buildings per acre $32.45; $16.39 

Number farms run 

by owners 201,210 (44.8%); 195,863 (46.8%) 

Number farms run 

by tenants 232,309 (53.3%); 219,575 (52.6%) 

Per cent owned farms unmortgaged 52.4; 65.4 

Per cent farms reporting automobiles 22.9;telephones32.2 

2.Crop Acreages, Yields, Values, 1919 and 1909 ' 

Value all farm crops $1,071,542,103; $287,455,020 

" cereals $332,571,641; $67,109,923 

Corn, acres 4,748,655; 5,130,052 

production (bu.).. 108,377,282; 75,498,695 

10-yr. av. yield per acre 19.4 bu. 

Wheat, acres 2,414,903 ; 326,176 

production (bu.). . 36,427,255; 2,560,891 

10-yr. av. yield per acre 13.3 bu. 

Oats, acres 1,862,933 ; 440,001 

production (bu.). . 63,989,423 ; 7,034,617 

10-yr. av. yield per acre 29.3 bu. 

Rye, acres 14,397; 536 

production (bu.V. 215,385; 4,350 

10-yr. av. yield per acre 13.2 bu. 

Cotton, acres 11,522,537; 9,930,179 

production (bales) 2,971,757; 2,455,174 

10-yr. av. yield per acre 158 lbs. 

Hay and forage, acres 2,390,457; 1,311,967 

production (tons).. 3,729,651; 1,257,845 

value $73,324,319; $13,571,808 

Barley, acres 77,780; 

3 S88 

production (bu.).' .' 2,188,250; 52,438 

10-yr. av. yield per acre 23.6 bu. 

Buckwheat, acres 128; 

57 

production (bu.). . 1,226; • 473 

Potatoes, white, acres 27,263; 36,092 

production (bu.V . 1,707,251; 2,235,983 

10-yr. av. yield per acre 59 bu. 

Sweet, acres 68,142; 42,010 



Potatoes (continued) 

10-yr. av. yield per acre 86 bu. 

Peanuts, acres 165,407; 64,327 

production (bu.). . 2,731,632; 1,074,998 
Sugar cane, acres 18,407 ; 34,315 

production (tons).. 124,493; 307,502 

Sorghum, acres 35,589; 10,175 

production (tons).. 45,920; 61,391 

Rice, acres 164,481; 257, 586 

production (bu.). . 5,306,369; 8,991, 745 

10-yr. av. yield per acre 33.9 bu. 

Small fruits, acres 6,139; 5,053 

production (quarts) 6,886,626; 6,182,742 
Strawberries, acres _ 503 ; 2,161 

production (quarts) ■ 591,476; 4,207, 056 Vegetables, 
acres 49,093; value $39,187,581; $12,122,255 Apples, 
production (bu.). . . 486,828; 168,008 Pears, production (bu.). ... 

637,400; 110,967 
Peaches, production (bu.). . 2,924,842; 357,644 Plums and 
prunes (bu.). ... 294,935; 75,222 

Grapes, production (lbs.). .. 2,256,328; 1,802,618 

Forest products, value $11,601,597; $8,925,662 

Nurseries: acres 3,032 in 181 establishments; 

receipts $871,192 

Greenhouses: sq. ft. under glass 1,253,067; 

receipts $795,098 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 409,201; pure breds 26,905 

Value all livestock on farms. .$592,926,006; $318,646,509 

Horses, number. 991,362; $1,170,068 

value $82,271,637; $84,024,635 

Mules, number 845,932; 675,558 

value $113,734,227; $73,979,145 

All cattle, number 6,156,715; 6,934,586 

value $305,610,919; $132,985,879 

Beef cattle, number 4,693,008; 

Dairy cattle, number. .. . 1,463,707; 1,013,867 

Sheep, number 2,573,485; 1,808, 709 

value $31,651,781; $6,301,364 

Goats, number. 357,572; 1,135,244 

value $9,967,369; $2,514,077 

Swine, number 2,225,558; 2,336,363 

value $30,943,625; $11,639,366 

Poultry, number 19,024,124; 13,669,645 

value $16,674,947; $4,806,642 

Bees, number of hives 232,195; 238,107 

Livestock products, value. ... $87,761,715; $38,097,994 

Value all dairy products. .. $32,999,946; $15,679,924 

" eggs and chickens. .. $43,303,622; $19,424,711 

" wool and mohair. ... $10,421,524; $2,670,561 

" honey and wax $1,036,623; $322,798 

Milk produced (gallons). . . 202,953,536; 197,039,954 

Butter made (lbs.) 49,405,152; 64,993,214 

Eggs produced (dozens).... 70,264,074 ; 77,377,977 

4. Irrigation, 1920 and 1910 

Acres in irrigated projects 1,687,447; 1,253,173 

" of projects irrigable 1,150,542 ; 690,991 

" " '^irrigated 586,120; 451,130 

" " irrigated land open to settlement 346,446 

Capital invested in projects. .. .$35,072,739; $13,487,347 

Average investment, per acre $30.48; $19.52 

Estimated final cost $39,860,871; $14,754,172 

Average cost per acre • • .$23.62; $11.77 

" ' maintenance and operation, 

per acre $6.92; $3.25 

Acres of crops on irrigated land 295,353 

Value of crops on irrigated land $22 343,976 

Av. value crops on irrigated land, per acre (1919) $75.65 
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UTAH 



UTAH ("Salt Lake State"), a Western State, lies 
between 37 and 42 degrees north latitude, and 109 
and 115 degrees west longitude. It is bounded 
north by Idaho and Wyoming, east by Wyoming 
and Colorado, south by Arizona, west by Nevada. 
Its boundaries are all straight lines; it has no 
natural boundaries. Its extreme dimensions are 345 
miles and 275 miles. Area, 84,970 square miles, 
2,806 of which are water. 

Land surface. The Wasatch Mountains traverse 
the center of the state from north to south. The 
Uintah Mountains extend to the east from these in 
the north. In the latter are the highest points in the 
state, Gilbert, 13,422 feet; Kingspeak, 13,498, 
highest peak in state; Hodges, Wilson, 13,815; 
Lovenia and Tokewanna, 13,200 feet. The Wasatch 
Mountains are 8,000 to 11,500 feet above sea 
level. East and west of the mountains are elevated 
plateaus of 4,000 to 6,000 feet. Short mountain 
ranges of lower elevations jut out from the main 
chain both east and west. West of the mountains is 
the Great Basin which extends beyond the state, 
the great American Desert in the northern A part. 
Between this desert and the mountains is Great 
Salt Lake, about 75 miles long and 20 to 50 miles 
wide, with an area of 2,000 square miles, the 
largest salt lake in America. Most of eastern Utah 
is drained by the Colorado River and its 
tributaries. There are several smaller salt lakes. 

Soils. The agricultural soils are largely deep, 
rich, alluvial, loamy or clayey, though near the 
mountain canons, gravelly or sandy lands are 
found. Practically all the farming of the state is 
done in the various mountain valleys in the center 
of the state. Most of the soils are very fertile, and 
yield abundantly when supplied with irrigation 
water, but some sections are useless for 
agricultural purposes, unless reeclaimed, because 
of excessive accumulations of alkali. About 70 per 
cent of the cultivated area, or nearly 90 per cent of 
the farms, is irrigated. 



Climate. Changes in temperature are extreme; in 
some sections, hot days are followed by cool 
nights, with low temperatures in winter. Yet the 
dryness of the air is conducive to health. 
Temperatures vary greatly at different elevations; 
the highest recorded is 116 degrees, the lowest 38 
degrees below zero. .The average annual 
temperature of the eastern section is 49.8 degrees; 
of the western and southern 49.3 degrees; of the 
middle, 47.2 degrees. The frost-free season varies 
widely. At Salt Lake City, it averages about 170 
days, while at some stations, it is nearly 2 months 
shorter. The average annual rainfall varies from 
5.43 inches at one station to 24.36 at another. Most 
of the precipitation falls as snow during the winter 
and in spring. The snowfall is light except on the 
mountains. 

Opportunities. New land is being brought under 
cultivation by both dry and irrigation farming 
methods. On June 30, 1917, 13,- 846,826 acres 
were surveyed and awaited homestead settlers. 
During 1916 and 1917, about 298,877 acres were 
entered by homesteading. About 17,500,000 acres 
susceptible to agricultural development were 
unappropriated in 1914. Unappropriated surveyed 
public lands, July 1, 1914, 12,411,611 acres. The 
land offices are at Salt Lake City. The State 
Industrial Commission collects and distributes 
information concerning the state. In 1917, about 
320,000 acres were under private irrigation 
projects, and others are being opened continually. 
The first irrigation by white people in America was 
begun near Salt Lake City in 1847. Dry-farming 
also originated in Utah. 

Products and industries. There is a large variety 
of agricultural products. The leading grain crops 
are wheat and oats. Hay is an important crop, 
largely alfalfa. Large quantities of sugar beets are 
grown, mostly in the north and central parts. Utah 
ranks third of the states in the production of beet 
sugar. Potatoes are the most important vege 
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railways cover the northern half of the state. There 
is very little water communication. Much of the 
produce is' sold on the local markets, the mines 
drawing heavily on the farms for supplies. 

History. The earliest explorers were the 
Spaniards who came by way of the Colorado River 
in the south about 1540. Great Salt Lake was 
discovered by Captain James Bridger in 1824. The 
first expeditions of which records were left were of 
Captain Bonneville, 1832-6, and John C. Fremont, 
1842-3. The first settlement was made at Salt Lake 
City in July, 1847, by a band of about 150 Mormons 
under Brigham Young. The population increased 
rapidly, reaching 

11,380 by 1850. The territory passed into the 
control of the United States in 1848. Efforts to 
secure statehood began in 1849; the territory of 
Utah was organized in 1850, but Utah was not 
admitted as a state until 1896. Capital, Salt Lake 
City; population, 1910, 92,777. 

Agricultural organization. Agricultural College 
and Experiment Station and Cooperative 
Demonstration Work, Logan. There are the State 
Board of Land Commissioners, State Live Stock 
Commission, State Crop Pest Commission, State 
Board of Horse Commissioners, State and County 
Farm Bureaus, State Horticultural Society, State 
Dairymen's Association, State Irrigation Congress, 
State Dry Farmers' Association, State Beekeepers' 
Association. The State Fair is held at Salt Lake City. 
The Experiment Station Director reports that 
agriculture is increasing rapidly in the state. New 
dry-farming areas are being brought into 
cultivation. Irrigation areas are being extended by 
better methods, by the storage of water, and by 
pumping water for irrigation. The sugar-beet area is 
being greatly increased. Dairying is finding a larger 
place. Rotations, better cultural methods, better 
farm organization, the better use of irrigation water 
and other improvements are making the agriculture 
of the state better every year. 




20" 49 %>-:(7 ; 
50" 99 ".. 
100 " 174 

175 " 499 " 3,867; 2,681 

Over 500 " 1,470; 941 

Value all farm property $311,274,728; $150,795,201 

Per cent increase in ten years 106.4; 100.6 

Value farm land $210,997,840; $99,482,164 

" buildings $32,753,918; $18,063,168 

" implements $13,514,787; $4,468,178 

" " livestock $54,008,183; $28,781,691 

Av. value all property per farm $12,130; $6,957 

" " land and buildings per acre $48.26; $34.60 

Number farms run by - 

owners 22,579 (87.9%); 19,762 (91.1%) 

Number farms run by 

tenants 2,787 (10.9%); 1,720(7.9%) 

Per cent owned farms unmortgaged 47.6; 76.6 

Per cent farms reporting automobiles...; 32.1 

" " " telephones 24.5 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $58,067,067; $18,204,379 

" " cereals $12,388,557; $6,092,281 

Com, acres 13,848; 7,267 

production (bu.) 265,361; 169,688 

10-yr. av. yield per acre 29.4 bu. 

Wheat, acres. .' 268,457; 178,423 

production (bu.) 4,100,979; 3,943,910 

10-yr. av. yield per acre 21.5 bu. 

Oats, acres 61,825; 80,816 

production (bu.) 1,724,392 ; 3,221,289 

10-yr. av. yield per acre 44.1bu. 

Rye, acres 10,378; 5,234 

production (bu.) 72,507; 65, 754 

10-yr. av. yield per acre 12.9 bu. 

Barley, acres 15,938; 16,752 

production (bu.) 365,186; 891,471 

10-yr. av. yield per acre 39.2 bu. 

Hay and forage, acres 549,967; 405,394 

production (tons) 1,031,609; 1,015,913 

value $24,759,397; $7,431,492 

Potatoes, white, acres 12,047; 14,210 

production (bu.) 1,648,400; 2,409,093 

10-yr. av. yield per acre 165 bu. 

Peanuts, acres 

production (bu.) 

Sugar beets, acres 93,359; 27,442 

production (tons) 930,427; 413,811 

Small fruits, acres 910; 1,416 

production (quarts).. . 1,198,200; 3,118,395 

Strawberries, acres 254; 

719 

production (quarts). .. 484,792; 1,832, 796 Vegetables, 

acres 8,309; value. . $5,615,888; $1,591,847 Apples, production 

(bu.) 759,696; 350,023 

Pears, production (bu.) 76,008; 38,654 

Peaches, production (bu.) 883,950; 143,237 

Plums and prunes (bu.) 50,677; 68,249 

Grapes, production (lbs.) 1,102,625; 1,576,363 

Forest products, value _. $120,262; $6,730 

Nurseries: acres 55 in 15 establishments; 

receipts $20,298 

Greenhouses: sq. ft. under glass 487,513; 

receipts $220,864 
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3. Livestock, 1920 and 1910 

Number farms reporting 

livestock 24,463; pure 

Value all livestock on farms 

.'$54,008,18 

3 

Horses, number 125,471 

value $9,642,418 

Mules, number 2,793 

value $190,211 

All cattle, number 505,578 

value 522,627,870 

Beef cattle, number 397,563 

Dairy cattle, number 108,015 

Sheep, number 1,691,795 

value $18,881,529 

Goals, number 29,512 

value 5253,100 

Swine, number 99,361 

value $1,351,880 

Poultry, number 980,097 

value 5814,566 

Bees, number of hives 25,061 

T maciinrAr nmA„ntc ^«1>,<, ^ II 7^? Oil 



breds 
4,379 
$28,781,0 
91 

115,070 
$9,999,83 

5 2,277 
$157,497 

412,334 
$8,948,70 
2 

75,810 
1,827,180 

29,014 
$75,447 
64,286 

691,941 
$327,908 
26,185 



Livestock products (continued) 

Value es'.'js and chickens 52,887,570; $1,412,318 

" wool and mohair 55,787,419; $2,105,067 

" honey and v. -ax 525 1 ,747; 579, 763 

Milk produced gallons; 29,339,512; 20.486.317 

Butter made (lbs.) 2,876,675; 2,497£66 

Eggs produced (dozens) 5,709,076; 4,644,829 

4.Irrigation, 1920 and 1910 

Acres in irrigated projects 2,359,244; 1,947,625 

" of projects irrigable 3,709,550; 1.250,246 

" " "irrigated 1,372,651; 999,410 

" irrigated land open to settlement 189,563 

Capital invested in projects. .. .532,037,351; $14,028,717 

Average investment, per acre $16.84; $11.22 

Estimated final cost 533,835,641; S17.840J75 

Average cost per acre 514.34; $9.16 

" " maintenance and operation, 

per acre 51.08; $0.65 

Acres of crops on irrigated land 843,219 

Value of crops on irrigated land S59,114,342 

Av. value crops onr irrigated land, per acre (1919) S59.43 





VERMONT ("Green Mountain State"), a New 
England State lies between 42 and 45 degrees 
north latitude, and 71 and 74 degrees west 
longitude. The eastern _ boundary is formed by the 
Connecticut River, and the larger part of the 
western by Lake Champlain and the Poultney 
River. Lake Mem- pnremagog lies on the northern 
border. Area, 9,564 square miles, 440 of which are 
water. 

Land surface. The average elevation is about 
1,000 feet above sea level. The surface is largely 
mountains, high hills and deep, narrow valleys. 
The Green Mountains extend the length of the 
State from North to South, separating the 
Connecticut from the Hudson River and Lake 
Champlain. The highest elevation is Mount 
Mansfield, 4,406 feet. Several small rapid rivers 
flow into the Connecticut River and Lake 
Champlain, and two or three each into the Hudson 
River and Lake Memphremagog. 

Soils. These are of glacial origin, those on the 
hills being better suited to grazing than to tillage. 
The valley soils are generally 



of_ good quality and very fertile. Alluvial soils are 
found along the streams. 

Climate. The winters are somewhat long and 
cold, the snowfall usually deep, and summers 
relatively short. Yet the climate is healthful, and 
most delightful in summer. The highest recorded 
temperature is 100 degrees, and the lowest 44 
degrees below zero. Warm days are followed by 
cool nights. The average annual frost-free season 
is about 135 days, but m the higher altitudes, frosts 
have occurred, in some years, every month. The 
average annual snowfall varies from 6-3.6 inches 
at one station to 110.6 inches at another. The 
average annual rainfall is 38.7 inches, a large part 
in the form of snow. Freshets from melting snow 
are common in spring, sometimes destructive. The 
winter winds are often severe. 

Opportunities. There are practically no 
abandoned farms, and no untaken public land 
suitable for agriculture. Particulars about ag- 
ricultural and other opportunities may be obtained 
from the Secretary of State, Montpelier. 



FARMING FACTS AND 
OPPORTUNITIES 

Products and industries. Vermont is not a grain- 
growing state, and most of the grain grown is fed on 
the farms. Oats and corn are the leading grains, 
though hay and forage exceed the value of all the 
cereals 6 times over. Potatoes exceed in value any 
of the cereals. Vermont furnishes nearly one-third of 
the world's supply of maple sugar and sirup, most 
of it being produced in its northern counties. Cattle 
are the leading livestock, dairy cows being the 
larger number. Vermont has always been famed for 
its horses, and these exceed all other livestock 
except cattle. Sheep and swine are of considerable 
importance. Apples are the leading fruit, being 
grown largely in the Champlain Valley including 
several islands in the north, in the Hudson River 
Valley and, to a less extent, in the Connecticut 
River Valley. A few truck gardens are found in the 
vicinity of the cities and summer resorts, as are 
small fruits, but no truck or small fruits are grown 
on a large commercial scale. Lumbering is an 
important industry, a considerable proportion of the 
State still being covered with forests. The leading . 
minerals are marble, granite, slate and talc. Main 
manufactures are marble and stone products, lumber 
and timber products, market milk, butter, cheese, 
sweet cream and condensed milk, woolen, worsted 
and felt goods, flour and grist-mill products, 
foundry and machine-shop products. Water power 
for manufacturing is abundant. 

Transportation and markets. Vermont is well 
covered by railroads. Lake Champlain furnishes 
excellent water communication. Newport and St. 
Albans are the main ports of entry, and do an 
extensive business, exports in general far exceeding 
imports. 

History. The Lake Champlain region was first 
explored by the French under Champlain in 1609, 
though Cartier may have seen it from Mount Royal 
at Montreal in 1535. The first settlement was made 
by the French in 1 666 at Fort Saint Anne on Isle La 
Motte. The first English settlement was made near 
the present site of Brattleboro in 1724 by 
Massachusetts colonists. Many other settle-' ments 
were made during the next half century. In 1759, the 
French abandoned their settlements which were few 
and confined to the Champlain Valley. There was 
much conflict over boundaries because of different 
grants made by the governors of New York and 
New Hampshire. _ Although the boundary dispute 
was settled in favor of New York, the British 
Government did not intend to invalidate the titles of 
lands granted by governor Wentworth of New 
Hampshire and actually occupied by settlers. New 
York Governors, however, persisted in regranting 
these lands, or in making the settlers buy them 
again at prices considerably larger than those 
originally paid. The hardy pioneers refused to 
submit to what they considered a gross 
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injustice, and drove off the New York officials who 
attempted to evict them. A mili- taiy organization 
known as the Green Mountain Boys, and led by 
Ethan Allen, Seth Warner and others was vigilant in 
defending the people of New Hampshire Grants, as 
this region was then known. Trouble continued 
with New York until after the close of the 
Revolution. A convention held at Westminster 
January 15, 1777, declared the Grants to be the 
independent state of New Connecticut. A later 
convention changed the name to Vermont, adopted 
the substance of the Pennsylvania constitution, and 
declared slavery illegal. On February 18, 1791, 
Vermont became the first state admitted under the 
Federal Constitution. Capital, Montpelier; 
population, 1910, 7,856. 

Agricultural organization. College of Agriculture 
and Experiment Station, and Cooperative 
Demonstration Work, Burlington. Commissioner of 
Agriculture and ex-officio State Forester, State 
Nursery Inspector, Live Stock Commissioner, State 
Ornithologist and State Forester, all St. Albans. 
There are, also, a State Grange, Beekeepers'; 
Dairymen's, Forestry, Maple Sugar Makers' and 
Poultry Breeders' Associations and Horticultural 
Society. The State Fair is held at White River 
Junction. 

The Dean of the State ■ College reports that, "As 
heretofore, our main products are dairy and lumber 
products. Our state, within the last ten years, has 
rapidly changed from a butter to a market-milk 
state; while a large amount of butter is still made, 
increasingly the milk leaves the state as such. 
There has been no development in new systems or 
rotations, or the exploitation of new lands." 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 352,428; 355,956 

City 109,976 (31.2%); 98,917(27.8%) 

Country 242,452 (68.8%); 257,039 (72.2%) 

Number of farmers 29,075; 32,709 

White 29,047 (99.9%); 32,689 (99.9%) 

Non-white 28 (.1%); 20 (.1%) 

Land area, acres 5,839,360 

Acres in farms 4,235,811; 4,663,577 

Acres farm land improved 1,691,595; 1,633,965 

Average acres per farm 145 (58 impr.); 142.6 (50 impr.) Farm 
land artificially 

drained, acres. 35,649 (2.1% impr. farm land) 

Farm land needing 

drainage, acres 68,912 (1.6% all farm land) 

Farms by size, number: 

Up to 19 acres 3,350; 4,578 

20 " 49 " 2,924; 3,481 

50" 99 " 5, 199; 5,910 

100 " 174 &,111\9,492 

175 " 499 " S.I 96; 3,516 

Over 500 "■ . .; ' 629 ; 732 

Value all farm property $222,736,620; $145,399,728 

Per cent increase in ten years 53.1; 34.1 

Value farm land $82,938,253; $58,385,327 

" " buildings $76,178,906; $54,202,948 

" implements $21,234,130; $10,168,687 

" livestock $42,385,331 -,$22,642,766 

Av. value all property per farm $7,631; $4,445 

" " land and buildings per acre $37.56; $24.14 

Farms run by owners 25,121 (86.4%); 28,065 (85.8%) 

Farms run by tenants 3,386 (11.6%); 4,008 (12.3%) 
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Per cent owned farms unmortgaged 48.3; 52.9 

Per cent farms reporting automobiles 26.2; tele phones 57.6 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $47,999,600; „ 

" cereals^ $5,171,758; $£ 6 Jt 7 ; 7 Jl<l 

21 186- $2,651,877 

Corn, acreage. 937'37<i' 42,887 

production (bu.) ' ' 1,715,133 

10-yr. av. yield per acre 43.1 bu. 

Wheat, acres 11,276; 678 

production (bu.) 176,003; 14,087 

10-yr. av. yield per acre 23.8 bu. 

Oats, acres 83,097; 71,510 

production (bu.) 2,396,349; 2,141,357 

10-yr. av. yield per acre 37.6 bu. 

Rye, acres 527; 1,115 

production (bu.) 6,942; "16689 

10-yr. av. yield per acre 19.6 bu. 

Barley, acres 8,594; 10,586 

production (bu.) 196,815; 285,008 

10-yr. av. yield per acre 30.8 bu. 

Hay and forage, acres 991,757; 1,030,618 

production (tons) 1,748,358; 1,502,730 

value $29,581,464; $16,335,89 

Buckwheat, acres 4,330; 2 

production (bu.) 6,942; 7,659 

10-yr. av. yield per acre "16689 ...23 

.8 bu. 

Potatoes, white, acres 24,182; 26,859 

production (bu.) 2,277,387; 4 - 145 Al ( i ' 

10-yr. av. yield per acre ■ -}^f J?u- 

Maple sugar, trees tapped 5,955,513; ii° 5 A 3 ,i 

sugar made (lbs.) 6,251,734; 7 -li 6 /'l 

syrup made (gals.). ... 631,924; 409,953 

Small fruits, acres , 694; 469 

production (quarts). .. 749,032; _ '{iZ 

Strawberries, acres 275; 276 

production (quarts).. . 428,335; „„ £j£*20 
w„..„*„ui„., „^™„ i oncVLi... 'tuoiSci! $2,615,299 



Apples, production (bu.) 960,252; 1,459.689 

Pears, production (bu.) 10,360; 20,763 

Peaches, production (bu.) 904; 2,221 

PlurrtJ and prunes (bu.) 2,052; 7,205 

Grapes, production (lbs.) 99,422; 203,011 

Forest products, value $6,377,580; $3,633,537 

Nurseries: 51 acres in 8 establishments; receipts 525,725 
Greenhouses: sq. ft. of glass 272,876; receipts. .$195,897 

3.Livestock, 1920 and 1910 



Farms reporting livestock 

Value all livestock on farms 
Horses, number.. 



27,269; pure breds 5,747 
$42,385,331; $22,642,766 
^,231; 80,781 



vaiuZr.zrzz'z '.. $ 1 6,42 1,141 ; $8,591,357 

Mules, number 601; 429 

value $91,916; $53,540 

All cattle, number 435,480; 430,314 

value $23,502,803; Sll.828,892 

Beef cattle, number 14,200; 

Dairy cattle, number. 421,280; 265,482 

Sheep, number 62,755; 118,551 

value $723,683; $538,991 

Goats, number 124; 261 

value $2,414; $1,033 

Swine, number 72,761; 94,821 

value $1,407,410; $974,479 

Poultry, number 815,085; 938.524 

value $1,1 67,7 17; $607, 787 

Bees, number of hives 10,024; 10,215 

Livestock products, value $31,573,340; $14,821,352 

Value all dairy products $27,207,813; $12,128,555 

" eggs and chickens $4,038,495; $2,474,583 

wool and mohair $250,977; $192,166 

" honey and wax S76,055; $26,138 

Milk produced (gals.) 122,095,734; 114,317,169 

Butter made (lbs.) 3,877,039; 15,165,692 

Eggs produced (dozens) 5,166,689; 7,001,897 




VIRGINIA ("Old Dominion State"), a South 
Atlantic State, lies between 36 and 40 degrees 
north latitude, and 75 and 84 degrees west 
longitude. The Potomac River and Chesapeake Bay 
form the Maryland boundary line on the northeast. 
Area, 42,627 square miles, 2,635 of which are 
water. 

Land surface. This forms three' distinct regions: 
the Coastal Plain, the Piedmont Plain and the 
Appalachian Plateau. The first slopes gradually 
from sea level to about 500 feet at the beginning of 
the Piedmont Plain which rises more abruptly and 
brokenly to about 1,000 feet at the beginning of the 
Ap 



palachian Plateau. The last includes the Blue Ridge 
Mountains, elevation about 2,500 feet, and the 
Allegheny Mountains on the western boundary, 
with elevations up to 5,719 feet in Rogers 
Mountain. Between these ranges is the Great or 
Shenandoah Valley drained by the Shenandoah 
River flowing into the Potomac. The 
Rappahannock, York and"James are the other • 
principal rivers flowing into Chesapeake Bay. In 
the southeast is the Great Dismal Swamp, 
containing Lake Drummond. 

Soils. There is great variety in the different 
sections. Those in the Coastal Plain 
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are generally light, «*«dy and gravelly, with some 
clay. The soils of the'riedmont Region are heavier, 
well suited to grain, fruit and livestock. In the 
Shenandoah and tributary valleys are the most 
fertile soils of the state, largely limestone clays 
suited to general farming. Alluvial soils are found 
along the rivers. The mountain and valley soils are 
suitable for the growth of bluegrass. 

Climate. The climate generally is equable and 
healthful except in some of the low-lying coast 
regions. The mountain regions are pleasant and 
healthful throughout the year. Along the coast the 
weather is hot and sultry in summer. The average 
annual temperature of the state is about 59 degrees. 
The average winter temperature is about 40 degrees. 
The highest recorded temperature is 108 degrees, 
the lowest, 21 degrees below zero. The average 
annual rainfall is 52 inches at Norfolk; 24.8 inches 
at Lynchburg; 38 inches at Staunton. The snowfall 
is light except in the mountains and nowhere 
excessive. Average frost-free season about 200 
days. Severe or destructive storms are rare. 

Opportunities. There is no untaken public land 
suitable for farming, and there are no abandoned 
farms. But there is a_ great deal of land cultivated 
before the Civil War but now idle a long time, 
which can be bought at a low price, and responds 
well to good treatment. A large area in Dismal 
Swamp could be made into excellent farming _ land 
by drainage. Information can be obtained of the 
Agricultural Experiment Station, Blacksburg, or the 
State Department of Agriculture and Immigration, 
Richmond. 

Products and industries. Agricultural products are 
varied because of the variety of soils, elevations and 
local conditions. The leading grains are corn, wheat 
and oats. Great quantities of peanuts are grown. 
Potatoes, sweet potatoes and tobacco are largely 
grown, and lesser amounts of cotton and sorghum 
cane. Hay and forage are largely produced. 
Immense quantities of vegetables are grown, for the 
northern markets. The_ leading fruit is apples, some 
of the finest being grown in the mountain regions; 
next come peaches, - 7" ars, plums and grapes. 
Strawberries are t. .e most important small fruit. In 
value of livestock, horses lead, followed by cattle, 
swine and sheep, though poultry exceed the latter in 
value. Dairying is important and increasing except 
in the coast regions. Lumbering has reduced the 
supply of both pine 

•and hard woods, so is not so important as formerly. 
In fisheries, Virginia is near the top of the states in 
value of products, oysters furnishing the largest 
item in _ value. The leading minerals are coal and_ 
iron. Manufactures have increased largely in recent 
years. Main ones in order of their value are lumber 
and timber products, tobacco, flour and .gristmill 
products, railroad shop construction, 



leather, fertilizers, peanut products, cotton goods, 
boots and shoes, foundry and ma- chine-shop 
products, iron and steel. 

Transportation and markets. Facilities for 
transportation are excellent both by rail and water. 
Improved highways are being constructed in nearly 
all counties. The numerous bays and broad river 
mouths are great aids in water communication. The 
coastwise trade is extensive, and great quantities of 
vegetables and fruits are sent to the northern 
markets by water. Alexandria, Newport News,. 
Norfolk, Petersburg, and Richmond are ports of 
entry, most of the business being done by Newport 
News and Norfolk. The exports far exceed in value 
the imports. 

History. The first permanent English settlement 
in America was in Virginia, at Jamestown in 1607. 
The first colonists nearly starved to death, being 
reduced during the winter of 1609-10 from 500 to 
60. On July 30, 1619, the first representative 
assembly in America met at Jamestown. In 1619, 
the first slaves were brought into the colony. 
During the war of Independence, Virginia was 
invaded many times, and the final campaign 
centered around Yorktown in 1781. The Virginia 
Assembly passed a resolution favoring a joint 
convention of delegates from the various states, 
which resulted in the Annapolis Convention of 
September, 1786, which issued the call for the 
convention that framed the Federal Constitution, 
1787. A majority of the people opposed secession, 
but when Lincoln issued his call for troops, a state 
convention passed the ordinance of secession, April 
25, 1861. Later the people of the eastern part voted 
approval, but those of the western part repudiated 
the ordinance, and took steps to form the State of 
West Virginia. Richmond became the capital of the 
Confederacy. Virginia rejoined the Union in 1870. 
Capital, Richmond; population, 1910, 127,628. 

Agricultural Organization. Agricultural and 
Mechanical College and Experiment Station, 
Blacksburg; Truck Station, Norfolk; County 
Stations, Appomattox, Williamsburg, Charlotte, 
Bowling Green, Holland, Chatham, Martinsville, 
Staunton. Cooperative Demonstration Work, 
Washington, D. C. State Department of Agriculture 
and Immigration, Richmond. There are a State 
Farmer's Institute and Horticultural Society. The 
State Fair is held at Richmond. 

Statistics 
1. Farms and Farm Property, 1920 and 1910 

Population 2,309,187; 2,061,612 

City 673,984 (29.2%); 476,529 (23.1%) 

Country.. 1,635,203 (70.8%); 1,585,083 (76.9%) 

Number of farmers 185,242; 184,018 

White. ..140,456 (74.3%); 135,904 (73.9%) Non- 
white 47,786 (25.7%); 48,114 (26.1%) 

Land area, acres 25,767,680 

Acres in farms 18,561,112; 19,495,636 
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Acres farm land improved 9,460,492; 9,870,058 

Av. acres per farm. .94.2 (50.8 impr.); 105.9 (53.fi impr.) Acres 
artificially drained, 225,068 (2.4% impr. farm land) Acres 
needing drainage. . .1,172,580 (6.3% all farm land) Farms by 
size, number: 

Up to 19 acres 36,402; 39,746 

20" 49 " 45,^84:42,390 

50" 99 " 42,714; 38,342 

100 " 174" 34,011; 32,997 

175 " 499 " 23,601; 26,101 

Over 500 " 3.630; 4,442 

Value all farm property $1,196,555,772; $625,065,383 

Per cent increase in ten years 9 1 .2; 93.2 

Value farm land 3756,354,277; $394,658,912 

" buildings $268,080,748; $137,399,150 

" implements $50,151,466; $18,115,883 

" livestock $121,969,281; $74,891,438 

Av. value all property per farm $6,425; $3,397 

" lane? and buildings per acre 55.19; $27.29 

Farms run by owners. .136,363 (77.8%); 133,664 (72.6%) 
Farms run by tenants.. .47,745 (25.6%); 48,729 (26.5%) 

Per cent owned farms unmortgaged 72.2; 83.4 

Per cent farms reporting automobiles 15.3; telephones 18 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $292,824,260; $89,775,045 

" cereals $108,723,914; $39,993,929 

Corn, acres 1,804,802; 1,860,359 

production (bu.) 42,302,978; 38,295,141 

10-yr. av. yield per acre 26.4 bu. 

Wheat, acres 990,506; 692,907 

production (bu.) 11,446,027; 8,076,989 

10-yr. av. yield per acre 12.8 bu. 

Oats, acres 135,842; 204,455 

production (bu.) 1,958,609; 2,884,495 

10-yr. av. yield per acre 21.9 bu. 

Rye, acres 57,018; 47,890 

production (bu.) 456,689; 438,345 

10-yr. av. yield per acre 12.7 bu. 

Cotton, acres 47,032; 25,147 

production (bales). . . 24,887; 10,480 

10-yr. av. yield per acre 256 lbs. 

Barley, acres 8,674; . 9,890 

production (bu.) 229,301; 253,649 

10-yr. av. yield per acre 26.6 bu. 

Buckwheat, acres 19,354; 25,481 

production (bu.) 232,507; 332,222 

Hay and forage, acres 1,773,650; 773,577 

production (tons). 1,989,282 ; 823,383 

value ..$41,847,594; $10,263,458 

10-yr. av. yield per acre 20.2 bu. 

Potatoes, white acres 105,789; 86,927 

production (bu.) 12,263,374; 8,770,778 

10-yr. av. yield per acre 94 bu. 



Potatoes (continued) 

Sweet, acres 42,889; 40,338 

production (bu.) 5,981,348; 5,270,202 

10-yr. av. yield per acre 108 bu. 

Peanuts, acres 133,162; 145,213 

production (bu.) 5,865,127; 4.284J40 

Tobacco, acres 225,504- 185,427 

production (lbs.) 302,391,226; 132,979,390 

10-yr. av. yield per acre 702 lbs. 

Sorghum, acres 1 5,450; $,130 

production (tons). ... 47,011; 40,375 

Small fruits, acres 3,5 1 8; 7,295 

production (quarts). . 4,439,964; 1F42.980 

Strawberries, acres 2,446; 6,606 

production (quarts). . 3,803,278; 10,761.381 Vegetables, acres 
47,307; value $55,400,097; $17,338,495 

Apples, production (bu.) 8,942,520 ; 6,103,941 

Pears, production (bu.) 287,927; 74,986 

Peaches, production (bu.) 681,528; 243,446 

Plums and prunes (bu.) 59,551; 22,597 

Grapes, production (lbs.) 3,970,873 ; 4,108,694 

Forest products, value $24,142,423; $10,118,851 

Nurseries: no. 47; acres 425; receipts 

$i00"256 

Greenhouses: sq. ft. of glass l,650,354;.receipts, $720,779 
3.Livestock, 1920 and 1910 
Number farms reporting 

livestock .- 179,200; pure breds 8,875 

Value all livestock on farms.. .$121,969,281; $74,891,438 

Horses, number 3 12,465; 330,424 

value $32,791,799; $34,857,610 

Mules, number 96,830; 60,022 

value $13,523,682; $7,595,516 

All cattle, number 909,795; 859,067 

value $51,296,032; $21,124,071 

Beef cattle, number. 400,490; 

Dairy cattle, number 509,305; 356,284 

Sheep, number 342,367; 804,873 

value $3,990,929; $3,300,026 

Goats, number 7,469; 7,327 

value $39,227; $28,286 

Swine, number 941,308; 797,635 

value $10,860,537; $4,165,680 

Poultry, number. 8,286,676; 6,099,581 

value $8,909,808; $3,396,962 

Bees, number of hives 104,267; $104,005 

Livestockproducts, value $46,311,494; $21,473,064 

Value all dairy products. ... $19,167,935; $7,704,326 

" eggs and chickens. .. . $25,879,870; $13,027,512 

" wool and mohair $914,713; $567,299 

" honey and wax 348,976; 173,927 

Milk produced (gallons) 110,942,113 ; 95,555,051 

Butter made (lbs.) 25,476,62 1 ; 8, 739, 620 

Fees nroduced f dozens'! 36.55 1 .269: 34.539.082 




Fig. 377. A papaya orchard in 
Hawaii 
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WASHINGTON ("Chinook State"), one of the 
Pacific Coast States, lies between 45 and 49 degrees 
north latitude, and 116 and 125 degrees west 
longitude. The Columbia River forms most of. the 
southern boundary, the Snake River a part of the 
eastern, and the Pacific Ocean the western. Its 
extreme length from east to west is 340 miles, and 
width 230 miles. Area, 59,127 square miles, 2,291 
of which are water. 

Land surface. The Cascade Mountains with a 
general elevation of about 5,000 feet, cross the state 
from north to south, west of the center, dividing it 
into two unequal parts. The Cascade Plateau varies 
from 50 to 100 miles in width. The highest peaks 
are in the south, Mt. Rainier, 14,363 feet; Mt. 
Adams, 12,470 feet; Mt. St. Helens, 10,000 feet. In 
the north, Mt. Baker, 10,827 feet; Glacier Peak, 
10,436 feet. East of the mountains is largely a 
treeless plain with an elevation of 
"1200to 1,800 feet. The Great Plains of the 
Columbia River, bounded by the Columbia, 
Spokane and Snake Rivers, are level or undulating, 
cut by dry canons. In the southeast corner, the Blue 
Mountains extend into the State, and in the 
northeast are mountain spurs. West of the Cascades 
is the Puget Sound region, the sound extending 
irregularly halfway across the state. West of this in 
the northwestern part are the Olympic Mountains, 
the highest point being Mt. Olympus, 8,150 feet. 
The narrow coastal plain slopes to the Pacific from 
the Coast Range. The Columbia is the principal 
river, entering the state from the northeast, making a 
great bend to the west, then to the southern 
boundary and on to the Pacific Ocean. Principal 
tributaries are the Yakima and Snake, besides many 
smaller rivers. 

Soils. In general, the soils of the valleys of 
western Washington are composed of alluvial and 
glacial deposits, and are very fertile. Those of 
eastern Washington are largely of volcanic origin, 
with some glacial deposits 



and areas of loam from decayed vegetation, but all 
needing irrigation for fullest development. 

Climate. The Cascade Mountains cause a wide 
difference in climate between the eastern and 
western portions. West of the mountains, the 
climate is milder and the rainfall much heavier. So 
much of the moisture is precipitated as the 
prevailing westerly -winds blow across the 
mountains, that east of these the air is much drier, 
and variations in temperature greater. Highest 
recorded temperature in the west is 105 degrees; 
lowest, 6 degrees below zero; the average daily 
range of temperature in the Puget Sound region is 
from 35 to 45 degrees in midwinter and from 55 to 
75 degrees in midsummer. The average frost-free 
season is about 200 days. The annual rainfall 
ranges from 60 to 128 inches on the coast, 22 to 60 
inches in the Puget Sound Basin and from 60 
inches upward on the western slopes of the 
Cascades. East of the Cascades, the .highest 
recorded temperature is 115 degrees, lowest, 32 
degrees below zero; average annual temperatures 
vary -widely, but are lower than in the west. The 
frost- free season is also shorter. The annual rainfall 
varies from 6 or 7 inches to 15 or 16 inches, and 
still higher on the mountains. 

Opportunities. There are many irrigation projects 
which provide available lands for settlement. 
Information about these may be obtained from the 
U. S. Reclamation Service, Washington, D. C, or 
from the State Commissioner of Agriculture, 
Olympia. 

Products and industries. Leading farm activities 
are the production of cereals, fruits and livestock. 
Leading cereals are wheat, largely in the east and 
southeast, oats and barley. Leading farm animals 
are horses, cattle, sheep and swine. Dairy cows are 
an important item. Fruit growing is extensive. 
Apples are the leading tree fruit, and the late- 
keeping winter varieties lead all others. Prunes and 
plums come next, with many 
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peaches, pears and cherries. The production of Farm land artificially 

potatoes is large, and hops are an important special FaZhndneeding''' 2?4 ' 695 ' 9% ™ Pr ' ^ 

crop. Lumbering is an important industry, the forest drainace, acres 576,005 (4.3% all farm land) 

area being large and heavily timbered. Fisheries are Farms by size, number: 

very extensive, this state leading all others in some ^ 4 9 9 « acres \f2ll i02« 

years in value of the products More than half the 50 " 99 9,043 7 105 

product is salmon. The leading mineral is coal. '?7«'«2oo'" 9^52; 13,884 

Main manufactures are lumber and fish products. Q v 5 er 5 qq « 6 317- 5 207 

Transportation and markets. Transportation Value all &mpn^^r//l$r/657,429,848; $637,543,411 

facilities of most of the State are excellent. Puget Per cent increase in ten years 65.8; 342.6 

Sound furnishes an excellent harbor for lines of Value fam ^i d i ng s $122 74° 321 $lf546A59 
steamers to all parts of the world. The Columbia ^ ^ implements.. .'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.$54^21,371;'' $16[709,844 

River and its tributaries combined are navigable for , , „ " livestock... $82,316 130; ,$48,865,110 

„-_,- t i,„„ Av. value all property per farm $15,952; $11346 

more man land and guilHings per acre $69.49; $48.84 

20miles. Port Townsend is a port of entry, and Number farms run by 

leads all other Pacific ports in value of export ° wne u rs - ;. ....52,701 (79.5%); 47,505 (853%) 

. • t. 1 1 1 .1 ' . Number iarms run by 

which largely exceed the imports. tenants f. 12j4 i9 (18.7%); 7,726(13.7%) 

History. This region was visited in 1592, and the Per cent owned farms unmortgaged .47.5; 65.2 

Strait of Juan de Fuca was discovered and named. Per cent farms reporting automobiles 41.7; telephones 42.2 

In 1775, the mouth of the Columbia was 2.Crop Acreages, Yields, Values, 1919 and 1909 

discovered; the river was further explored in 1 792, Value m farm 8227,212,008; $74,101381 

and Puget Sound was explored by Captain George "cereals 5104,886,261; $44,762,138 

Vancouver, after whom Vancouver Island was Corn, acres 34,799; 26,033 

named. The expeditions of Lewis and Clark, 1805- 10 av V"^™^ 901,905; ^3,025 

6, and of Fremont, 1843, furnished the first Wheat, acres.'..'......' 2'.'i i i'i.':'f>'o:'.'\/7\'/7'-' 

valuable information on the region.' Settlements production (bu.) 41,837,909; 40,920,390 

were made in 1811, 1836, and 1845, but the region Qats acres 10 ~ yr ' av ' yleld pcr iKr ^[^y^-; i: 204bu - 

was slow to develop till the construction of ' production"(bu"j 8,073,481; 13,228,003 

railroads. Oregon Territory, which included the 10-yr. av. yield per acre 44.8 bu. 

present State of Washington, was formed in 1848. *>'• acres paction ^.^229,653; 50,746 

Washington Territory was formed March 2, 1853, 10-yr. av. yield per acre 16 bu. 

and included parts of Idaho and. Montana, its Barley, acres 84,568; 171 ,888 r ^ Ar ^ 

present limit being established in 1863. It became a lO-yr^f^eldpir acre 2 ' 249 < 856; 5 f 5 f^ 

state in 1889. Capital, Olympia; population, 1910, Hay and forage, acres i ,064, 1 30; 742,137 

6 996 production (tons). ... 2,013,913; 1,391,664 

'Agricultural organization. College of Agn- v^^Jmt^^e7:ZZZZZZ-5^^fMi W,2m ' 252 

culture and Experiment Station, Pullman. Western production (bu.) 5,866,710; 7,667,171 

Washington Experiment Station, Puyallup. 10-yr. av. yield per acre . . .. 142 bu. 

Cooperative Demonstration Work, Pullman. ^gar beets, acres paction (tonsV . 46,386; 6.5J6 

Commissioner of Agriculture, Olympia. Buckwheat, acres 162; 

Horticultural Association, Dairymen's Association, reduction (bu ) M<? 2 277-3 138 

Beekeepers' Association, Poultry Association, Small fmits, acres™.. U ^.!.° n . .. U .. . 7,434; 5,508 ' 

Purebred Stock Breeders' Association, Northwest production (quarts). . 16,884,745; 13,590,930 

Live Stock Association, Grain Growers', Shippers' Strawberries acres^. 3 087; 3,2*5 

, , . . , . a /~v a f j production (quarts). . 6,377,368; 7,683, 774 Vegetables, acres 

and Millers Association, Creamery Operators and 9,460; value $18, 323,932; $5,982,665 

Buttermakers' Association, Game Protective and Apples, production (bu.) 21,568,691; 2,672,100 

Propagation Association, Game and Fish Protective g ears ,- production (buA 1 ,728 759; 310 \804 

. v <? .. oxx^ t- 5tt- cixx Peaches, production (bu.) 1,544,859 ; 84,494 

Association, State Grange, Farmers Union, State Plums and prunes (bu.).... 785,920; 1,032,077 

Fair Association. Grapes, production (lbs.) 3,961,036; 1,704,005 

Forest products, value $4,738,116; $3,754,293 

Statistics Nurseries; acres 368 in 76 establishments; 

receipts $308,665 

1. Farms and Farm Property, 1920 and 1910 Greenhouses: sq. ft. under glass 2,680,369; 

Population 1,356,621; 1,141,990 $1 '° 46 '° 21 

City 748,735 (55.2%); 605,530 (53%) 3.Livestock, 1920 and 1910 

Country. .607,886 (44.8%); 536,460 (47%) , „ 

Number of farmers 65,288; 56,192 Number farms reporting 

White. .65,022 (98. 1%); 54,567 (98%) Non- livestock 60,821; pure breds 7,07o 

white 1 266(1 9%Y 1125(2%) Value all livestock on farms... .$82,316,130; $48,865,110 

Land area, acres...' 42,775,040 Horses, number 296,381; 280,572 

Acres in farms. 13,244.720,77.772255 value $25,069,336, $29,680,849 

Acres farm land improved 7,129,343; 6,373,311 Mules, number 23,091-; 12,185 

Av. acres per farm. 199.8 (107.5 impr.); 208.4 (113.4 imp.) „ , value $2 930,813; $1,776,297 

F v v ' All cattle, number 572,644; 402,120 

value $36,55S,959; $12,193,465 

Beef cattle, number 193,819; 

Dairy cattle, number 378,825; 186,233 
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Value all livestock on farms (continued) Livestock products (continued) 

Sheep, number $7 750 407-*75,<555 Eggs produced (dozens) 21,355,576; 16,373,740 

Goats, number ' 6,830'; ' 8,621 4. Irrigation, 1920 and 1910 

value $78,306;$31,662 Acres in irrigated projects 836,795; 817,032 

Swine, number 264,747;2(M,»5 " of projects irrigable 637,151; 470,514 

value $5,049,259; $1,674,927 irrigated 529,899:334,375 

Poultry, number 3,614,475;2,272,775 " " irrigated land open to settlement 61,738 

value $4,398,759;X7,367,^0 Capital invested in projects. .. .$29,299,011; $16,219,149 

Bees, number of hives 56,806;33,884 Average investment, per acre $45,981 $34.47 

Livestock products, value $44,066,349; $15,538,705 Estimated final cost $37,684,591; $22,322,856 

Value all dairy products $27,620,23 1 ;$8, 746,041 Average cost per acre $45.03; $27.32 

eggs ana chickens $13,779,958; $6,184,899 Average cost maintenance and operation. 

wool and mohair $2,258,739;«47, 374 per acre $3.45; $3.08 

honey and wax $407,42 \;$66,391 Acres of crops on irrigated land 395,196 

Milk produced (gallons). . «. A40,524,5l$;70,083,033 Value of crops on irrigated land $39,801,619 

Butter made (lbs.) 5,899,678; 6,751,575 Av. value crops on irrigated land, per acre (1919), $100.71 




WEST VIRGINIA ("Panhandle State"), a South 
Atlantic State, lies between 37 and 41 degrees north 
latitude, and 77 and 83 degrees west longitude. 
Area, 24,170 square miles, 148 of which are water. 

Land surface. Nearly the entire state is 
mountainous or hilly. It lies in the Allegheny 
Plateau. Along the southeastern boundary, are 
mountain ranges from which most of the surface 
slopes toward the Ohio River. The northeastern part 
is in the Potomac Valley, and the Monongahela 
River, which rises in the northern part, flows into 
Pennsylvania uniting there with the Allegheny to 
form the Ohio. In the southern part are other _ ir- 
regular mountain ranges of lesser elevatioh. The 
highest elevation is Spruce Knob, Pendleton 
County, 4,860 feet, while along the Ohio it ranges 
from 500 A 600 feet above sea level. The slopes of 
the southern mountain ranges are gentle for the 
most part. The principal rivers within the state are 
the Little Kanawha, Great Kanawha and Guyan- 
dotte. 

Soils. These are mostly very fertile, even on the 
mountain slopes. They are largely of limestone 
origin, especially those of the eastern part which are 
the most fertile of any in the state. In the higher part 
of the northeast are some clay soils. In the extreme 
northeast are some poorer sandy soils. To 



ward the Ohio River are clay and sand loams, with 
considerable humus and disintegrated limestone. 

Climate. The temperature is quite variable, but 
the climate generally is pleasant and healthful. The 
highest recorded temperature is 107 degrees, and 
the lowest, 35 degrees below zero, though these 
figures are extreme and may not be again 
approached for many years. The average annual 
temperature of the mountain regions is about 50 
degrees, the rest of the state ranging a few degrees 
higher. The frost-free season is about 165 days, 
varying according to location. The snowfall is light 
and of short duration along the Ohio River, 
somewhat heavier in the center of the State, and 
often quite heavy in the mountains. The average 
annual rainfall is about 44 inches, being higher in 
the mountain regions. The greatest precipitation is 
usually in March and June, the driest months being 
from September to November. Destructive storms 
are rare. 

Opportunities. West Virginia offers excellent 
opportunities for endeavor and investment along 
many lines. It has vast waterpower little utilized. 
Bluegrass pastures, excellent transportation 
facilities and good markets encourage the 
production of livestock. Thousands of acres of land 
in the river valleys are suitable for truck and other 
crops. 
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Department of Agriculture, Charleston, publishes 
annually a list of farms for sale throughout the 
State. 

Products and industries. Leading farm activities 
are dairying and truck gardening around cities, the 
raising of livestock in the mountain regions, with 
fruit in some parts, especially in the eastern part, 
and mixed farming in the rest of the state. Leading 
grain crops are corn, wheat and oats. The leading 
fruits are apples and peaches. Early apples for the 
northern markets are grown in the Ohio Valley 
counties, and winter apples in the east. Melon 
growing is extensive in the southern Ohio River 
counties. Aside from this, vegetable growing is 
mostly for local markets. Potatoes and tobacco are 
extensively grown. Leading livestock are horses, 
beef and dairy cattle; sheep and swine are also 
important. Bluegrass thrives in most of the state, 
and this favors the livestock industry. Agricultural 
development has been very rapid during the past 
few years. Purebred beef and dairy cattle, horses, 
sheep, swine and poultry are found in practically 
every county. Improved breeding is practised as 
community projects. Dairy testing associations are 
doing good work. Sheep are well suited to the 
steep, pastures. There is a great demand for sheep, 
and several carloads of breeders were shipped into 
the State during 1917. The eastern panhandle is un- 
excelled for good quality fruit. Farmers are 
practising the most scientific methods of using 
fertilizers resulting in increased crop yields. 
Lumbering is an important industry, though much 
of the original forest area has been cleared. The 
state is rich in minerals; leading ones are coal, 
iron, natural gas and oil. Main manufactures are 
lumber and timber products, steel and iron, leather, 
glass, flour and grist-mill products, coke, railroad 
cars, meat products, foundry and machine-shop 
products. 

Transportation and markets. The state is fairly 
well supplied with railroads. The Ohio River 
furnishes excellent water transportation along the 
western boundary, and the mountain streams and 
rivers are used for rafting lumber, and for small 
vessels. Within the state are 600 miles of brick and 
concrete roads, 932 miles of macadam and asphalt, 
and 1,773 miles of improved earth roads, with 
many more miles being built each year. 

History. The present state of West Virginia was a 
part of the original Virginia Colony and State till 
the Civil War. It was not settled so early as the 
eastern part on account of the mountain barriers. 
The earlier settlers came from nearby 
Pennsylvania, Virginia and Maryland points. The 
first cabin was erected in 1727 by Morgan Morgan. 
In 1751-2, part of the region was explored by the 
first Ohio Company. After the secession of Virginia 



from the Union, April 17, 1861, representatives 
from 26 of the western counties met at Wheeling, 
May 13, repudiated the ordinance of secession, and 
summoned a "Virginia State Convention," to meet 
at Wheeling, June 11. The second convention 
declared the state offices vacant, and organized a 
provisional government. The legislature of the new 
government met July 2 and elected United States 
senators who were seated by Congress. A third 
convention met November 26, which drafted a 
constitution which was ratified by popular vote 
April, 1862, and on June 20, 1863, West Virginia 
was formally admitted to statehood. The capital 
was first at Wheeling, then at Charleston, then at 
Wheeling, then moved back to Charleston, which 
has been the capital since May 1,1885. Population 
of Charleston, 1915, 
35,000. 

Agricultural organization. College of Agriculture 
and Experiment Station, Morgantown; substations, 
Wardensville and Hunting- ton. Colored Institute, 
Institute. Cooperative Demonstration Work, 
Morgantown. State Fair is held at Wheeling. West 
Virginia Collegiate Institute, located at Institute, 
maintains a department of Agricultural Extension 
Work and' Home Economics for Colored People. 

The Experiment Station Director reports that the 
College of Agriculture and Experiment Station 
have done excellent work in improving agricultural 
conditions. Under their direction are six farms 
totalling 1,630 acres and devoted respectively to 
horticulture, agronomy, livestock, dairy and poultry 
work. All farms are under the general direction of 
the University professors, are well equipped, and 
are doing excellent experimental work. The 
Extension Department is made up of about 25 
specialists who give part or all of their time to 
Agricultural Extension Work. Cooperative 
Demonstration work in Agriculture and Home 
Economics is carried on in almost every county. 
There are county agricultural agents in about two 
thirds of the counties. 

Statistics 

l.Farms'and Farm Property, 1920 and 1910 

Population 1,463,701; 1,221.119 

City 369,007 (25.2%); 228,242 (18.7%) 

Country. . .1,094,694 (74.8%J; 992,877(81.3%) 

Number of farmers 87,289; 96,685 

White 86,785 (99 .4%); 95,977(993%) 

Non-white 504 (.6%); 708(7%) 

Land area, acres 15,374,080 

Acres in farms 9,569,790; 10,026,442 

Acres farm land improved 5,520,308; 5,521,757 

Av. acres per farm.. 109.6 (62.5 impr.); 103.7 (57 impr.) Acres 
artificially drained,. .38,464 (.7% impr. farm land) Acres 
needing drainage, . .310,868 (3.2% all farm land) Farms by 
size, number: 

Up to 19 acres 10,410; 15,399 

20"' 49 " I... 18,155; 20,323 

50 " 99 " 25,587; 26,806 

100 " 174 " 19,539;20J56 

175 " 499 " 11,990; 12,248 

Over 500" 1,608; 1,753 

Value all farm property $496,439,6 17; $314, 738,540 
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Per cent increase in ten years 57.4; 54.4 

Value farm land $307,309,704; $207,075,759 

" buildings $103,473,702; $57,315,195 

" implements $18,395,058; $7,011,513 

" livestock $67,261,153; $43,336,073 

Av. value all property per farm $5,687; $3,255 

" land and buildings per acre $42.93; $26.37 

Farms run by owners .. .72,101 (82.6%); 75,978 (79.1%) Farms 
ran by tenants . .14,098 (16.2%); 19,835 (20.5%) 

Per cent owned farms unmortgaged 73; 87 

Per cent farms reporting automobiles 15.3; telephones 18 

2.Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $96,537,459; $36,167,014 

" " cereals $42,447,028; $15,997,700 

Corn, acres 568,219; 676,311 

production (bu.) 17,010,357; 17,119,097 

10-yr. av. yield per acre 31.2 bu. 

Wheat, acres 298,036; 209,315 

production (bu.) 3,747,812; 2,575,996 

10-yr. av. yield per acre 13.8 bu. 

Oats, acres 169,915; 103,758 

production (bu.) 3,054,668; 1,728,806 

10-yr. av. yield per acre 25.2 bu. • 

Rye, acres 19,760; . 15,679 

production (bu.) 186,709; 148,676 

10-yr. av. yield per acre 13.3 bu. 

Barley, acres 1,359; 408 

production (bu.) 24,8 16; 8,407 

Hay and forage, acres 910,550; 708,900 

production (tons) 1,099,679; 639,104 

value $23,746,574; $7,493,106 

Buckwheat, acres 31,095; 33,323 

production (bu.) 537,883 ; 533,670 

10-yr. av. yield per acre 21.1 bu. 

Potatoes, white, acres 34;526 ; 42,621 

production (bu.) 2,809,398 ; 4,077,066 

10-yr. av. yield per acre 91 bu. 

Sweet, acres 2,678; 2,079 

production (bu.) 221,378; 215,582 

10-yr. av. yield per acre 1 14 bu. 

Tobacco, acres 11,233; 17,928 

production (lbs.) 7,587,052; 14,356,400 

10-yr. av. yield per acre 780 lbs. 

Maple sugar cane, trees tapped. 73,518; 97,274 

sugar-made (lbs.) 73,763; 140,060 

syrup made (gal.) 23,448; 31,176 



Sorghum, acres 8,439; ' 8,607 

production (tons) 30,544; 48,091 

Small fruits, acres 3,162; 2,913 

I -| production (quarts). . . 2,092,376; 2,336,562 

Strawberries, acres 1,006; 709 

production (quarts). .. 840,273; 812,049 

Vegetables, acres 8,377; value. . $16,715,867; $6,968,618 

Apples, production (bu.) 4,189,162; 4,225,163 

Pears, production (bu.) 33,364 ; 29,916 

Peaches, production (bu.) 706,41 1; 328,901 

Plums and prunes (bu.) 37,099; 32,948 

Grapes, production (lbs.) 2, 1 86,740 ; 3,224, 751 

Forest products, value $11,346,421; $4,004,484 

Nurseries: acres 188 in 33 establishments; 

receipts $38,854 

Greenhouses: sq. ft. under glass 467,721; 

receipts $210,812 

3.Livestock, 1920 and 1910 

Number farms reporting 

livestock 84,310; pure breds 7,136 

Value all livestock on farms $67,261,153; $43,336,073 

Horses, number 169,148; 179,991 

value $17,829,634; $18,583,381 

Mules, number 14.981; 11,717 

value $1,839,287; $1,339,760 

All cattle, number 587,462; 620,288 

value $33,727,219; $15,860,764 

Beef cattle, number 332,441; 

Dairy cattle, number 255,021; 239,539 

Sheep, number 509,831; 910,360 

value $5,049,727; $3,400,901 

Goats, number 7,003; 5,748 

value $61,000; $20,682 

Swine, number 305,211; 328,188 

value $4,046,132; $2,087,392 

Poultry, number 8,286,676; 6,099,581 

value A $4,230,975; $1,628,700 

Bees, number of hives 104,267; 104,005 

Livestock products, value $26,332,970; $11,984,911 

Value all dairy products $11,390,209; $5,000,138 

" eggs and chickens $13,042,688; $5,910,889 

" wool and mohair $ 1 ,593,776; $842,254 

" honey and wax $306,297; $231,630 

Milk produced (gallons) 73,690,103 ; 71,320,033 

Butter made (lbs.) 17,715,107; 18,969,699 

Eggs produced ((dozens) 2 1 ,708,279; 18,948,259 



WISCONSIN 



WISCONSIN ("Badger State"), one of the North 
Central States, lies between 42 and 48 degrees north 
latitude, and 86 and 93 degrees west longitude. Lake 
Superior bounds it on the north, and Lake Michigan 
on the east. The western boundary is formed largely 
by the Mississippi, St. Croix and St. Louis Rivers, 
and part of the northern by the Menominee. The 
state includes the Apostle 



Islands in Lake Superior, and a group of islands at 
the entrance to Green Bay on the Lake Michigan 
side. Area 56,066 square miles, 810 of which are 
water. 

Land surface. Wisconsin is in the northern part of 
the Great Central Plain. The surface is mostly 
rolling. The highest elevation is in the north, a 
range of low-lying hills reaching about 1,700 feet. 
The larger part of the state 
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drains into the Mississippi River, the dividing line 
extending from the northern boundary to the 
Illinois line, at an elevation of 
"1200to 1,600 feet. In the north, this separates the 
Wisconsin River Valley from the Mississippi; 
farther south it separates the same valley from the 
Lake Michigan drainage region. The principal 
river, the Wisconsin, rises in the north, flows south 
through the center to within 80 miles of the 
southern boundary, then turns west into the 
Mississippi. Other rivers flowing into the 
Mississippi are the Chippewa and Black. Green 
Bay on the east receives the Fox River, the outlet 
of Lake Winnebago, the largest lake within the 
state. There are numerous smaller and picturesque 
lakes and some swamps in the south central areas, 
in a number of which drainage districts have been 
formed. 

Soils. Except in the extreme southwestern 
portion, the soils of the greater part of Wisconsin 
owe their origin to repeated glaciation. Because of 
the different processes by which the soils have 
been formed and the wide range in characteristics 
of the original mineral material from which they 
are directly or indirectly derived, there is diversity 
in types. A variety of fertile upland soils have thus 
been given a broad distribution over the state. . 
Clay loams predominate. The soils of northern 
Wisconsin are nearly all highly productive. The 
productive soils may be divided into three general 
classes: clay loams, sandy loams and red clays. 
The clay loams occupy much the greater portion of 
northern Wisconsin. In the south central area are 
irregular tracts of sandy loams and sandy soils. 
Most of the soils of lower Wisconsin consist of 
clay loam or sandy loam. There are areas of low, 
wet lands rather more extensive in parts of four 
south central counties and one northern county 
than elsewhere. In average yield per acre of 



Com is grown throughout the state, but in the north 
central and more northern counties, principally for 
silage. Small grains, potatoes, and garden 
vegetables mature in all parts of the state. The 
rainfall varies from 28 to 33 inches but is heavier 
in some parts than in others. The snowfall is 
usually abundant, especially in the northern part. 
Winter temperatures in northern Wisconsin are 
about 8 degrees lower than in the southeastern 
corner of the state. 

Opportunities. Large areas of new land are 
available for settlement in the central and northern 
part of the state, from which most of the heavy 
timber has been removed, and is known as "cut- 
over" land. It is owned chiefly by lumber 
companies, railroads and colonization companies. 
A large part of it is already in farms. About 90,000 
acres are being brought under cultivation each year 
in 

26northern counties. A great deal more is being 
brushed off and converted into pasture and hay 
land every year. The unimproved land can be 
bought at prices ranging from $15 to $30 per acre, 
and on long-time payments. The amount available 
is estimated to be from 8 million to 9 million acres. 
This region is especially noted for its grasses. In- 
formatiomnay be obtained from the Division of 
Immigration, Department of Agriculture, Madison. 

Products and Industries. Agriculture is the 
leading industry. The principal products are grain, 
livestock and dairy products, vegetables and 
tobacco. The leading grain's are oats, corn and 
barley. Great quantities of potatoes are grown in 
the central and northwestern part. In the 
southwestern part, considerable tobacco is grown. 
Large quantities of peas and corn for canning are 
grown, as well as sugar-beets and truck crops, 
Apples and plums are grown throughout the state 
for home use, and commercially near the Great 
nTB 




the period 
^verage annual 
degrees in the 
northern part and from 45 to 47 degrees in the 
southern. 



The state is well .TOrored--wriT4 : 3Sroads. R-ailr 
have good terminal facilities at points on the Great 
Lakes, and a large tonnage of freight is handled by 
vessels 
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plying those waters. There are 78,000 miles of 
public roads, and the average haul from farm to 
market is 5.6 miles. It would-be difficult to find 
many points in the state more than 14 miles from 
some railroad. 

History. Eastern Wisconsin was explored as early as 
1634, and Jesuit missions were established in 1665 
and 1668. The first permanent settlement was made 
on Green Bay in 1750. Early explorers and settlers 
were largely French, but joined the English in the 
Revolution and in the War of 1812. The United 
States took formal possession in 1816. Wisconsin 
was successively a part of the Northwest Territory, 
Indiana Territory, Michigan Territory, Illinois 
Territory and again a part of Michigan Territory. In 
1836, Wisconsin Territory was organized, including 
also Minnesota, Iowa and about half of the Dakotas. 
On May 29, 1848, it became a state with its present 
limits. Capital, Madison; population, 1910, 25,531. 
Agricultural organization. College of Agriculture 
and Experiment Station, Madison; Cranberry 
Experiment Station, Grand Rapids; the State 
Department of Agriculture, Live Stock Breeders' 
Association, State Horticultural Society and 
Wisconsin Experiment Association, all at Madison. 
The State Fair is held at Milwaukee. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 2,632,067; 2,333,860 

City 1,244,568 (47.3%;,- 1,004,320(43.%) 

Country.. .1,387,499 (52.7%); 1,329,540(57%) 

Number of farmers 189,295; 177,127 

White. ..188,632 (99.6%); 1 76,536 (99.7%) 

Non-white 663 (.4%); 591 (.3%) 

Land area, acres 35,363,840 

Acres in farms ■- 22,148,223; 21,060,066 

Acres farm land improved 12,432,216; 11,907,606 

Average acres per farm 117 (66.3 impr.); 119 (67 impr.) Farm 
land artificially 

drained, acres 658,411 (5.3% impr. farm land) Farm land 

needing 

drainage, acres 1,839,273 (8.3% all farm land) 

Farms by size, number: 

Up to 19 acres 9,854; 10,647 

20" 49 " 24,814; 23, 460 

50 " 99 " 60,725; 54,007 

100 " 174 " 63,653; 58,439 

175 " 499 " 29,190; 29,467 

Over 500" 1,059; 1,107 

Value all farm property.. .$2,677,282,977; $1,413,118,785 

Per cent increase in ten years 89.2; 74.1 

Value farm land $1,618,913,059; $911,938,261 

"buildings $568,968,914; $289,694,462 

" implements. . . . $167,088,909; $52,956,579 

" livestock $322,312,115; $158,529,483 

Av. value all property per farm $14,143; $7,978 

" " land and buildings per acre $98.78; $57.06 

Number farms run , _. 

by owners 159,610 (84.2%); 151,022 (85.2%) 

Number farms run 

by tenants 27,258 (14.4%); 24,654 (13.9%) 

Per cent owned farms unmortgaged 36.2; 48.3 

Per cent farms reporting automobiles 49.6; telephones 59.1 
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2. Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $445,347,868; $137,830,966 

" cereals $170,196,910; $73,141,919 

Com, acreage 1,150,783; 1,457,652 

production (bu.) 44,547,398; 49,163,034 

10-yr. av. yield per acre 36.5 bu. 

Wheat, acres 529,745; 140,369 

production (bu.). .. . 7,328,444; 2,641,476 

10-yr. av. yield per acre 18.9 bu. 

Oats, acres 2,251,919; 2,164,570 

production (bu.).... 68,296,223; 71,349,038 

10-yr. av. yield per acre 38.3 bu. 

Rye, acres 529,063 ; 339,213 

production (bu.).... 6,672,383 ; 4,797,975 

10-yr. av. yield per acre 17.2 bu. 

Barley, acres 498,292; 816,449 

production (bu.) 12,191,861; 22,156,041 

10-yr. av. yield per acre 29.9 bu 

Hay and forage, acres 4,495,988; 

production (tons). .. 11,489,227; 

value $164,993,480; $40,872,938 

Potatoes, white, acres 294,424; 290,185 

production (bu.) 26,376,021; 31,968,195 

10-yr. av. yield per acre 103 bu. 

Maple sugar, trees tapped 497 141 ; 449, 727 

sugar made (lbs.). .. 22,430; 27,199 syrup made 

(gal#.). . 138.627; 124,117 
Tobacco, acres 41,465; 40,458 

production (bu.) 52,454,246; 46,909,182 

10-yr. av. yield per acre 1,192 lbs. 

Sugar beets, acres 12,787; 12,308 

production.(tons). .. 136,208; 126,646 
Sorghum, acres 4,906; 2,244 

production (tons). .. 18,226; 13,498 
Small fruits, acres 7,991; 6,305 

production (quarts). 10,388,225; 9,782,779 
Strawberries, acres 3,652; 2,863 
production (quarts). 5,203,127; 5,188,117 Vegetables, acres 
68,283; value $77,613,026; $12,311,816 

Apples, production (bu.) 1,305, 984; 2,232,112 

Pears, production (bu.) 13,453; 12,992 

Peaches, production (bu.). ... 352; 

956 

Plums and prunes (bu.).' 21,354; 15,907 

Grapes, production (lbs.). . .. 648,893 ; 701,329 

Forest products, value $16,587,974; $9,559,428 

Nurseries: 567 acres in 124 establishments; 

receipts $263,649 

Greenhouses: sq. ft. under glass 4,128,133; 

receipts $2,094,774 

3.Livestock, 1920 and 1910 
Number farms reporting 

livestock 183,839; pure breds 38,666 

Value all livestock on farms. .$322,3 12,1 15; $158,529,483 

Horses, number 683 ,3 64; 614,654 

value $66,587,715; $68,585,509 

Mules, number 4,284; 2,872 

value $481,208; $316,066 

All cattle, number 3,050,829 ; 2,680,074 

value 5208,673,216; $67,475,224 

Beef cattle, number 287,346; 

Dairy cattle, number. ... 2,763,483; 1,473,505 

Sheep, number. 479,99 1 ; 929, 783 

value $5,291,347; $3,669,652 

Goats, number 2,484; 4,875 

value $20,519; $ 

Swine, number 1,596,419; 1,809,331 

value $29,956,038; $13,620,741 

Poultry, number 11,762,273 ; 9,433,110 

value $10,726,721; $4,468,703 

Bees, number of hives 107,646; 95,638 

Livestock products, value. . ..$213,022,023; $69,552,551 

Value all dairy products. ..$ 1 80,306,599; $53,868,028 

" eggs and chickens. .. $30,288,326; $14,180,433 

" wool and mohair. ... $1,693,215; $1,268,367 

" honey and wax $7,333,883; $235,723 

Milk produced (gals.) 858,258,521; 458,327,649 

Butter made (lbs.) 8,666,037; 27,200,509 

Eggs produced (dozens).... 53,222,1 14; 50,269,446 
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WYOMING ("Equality State"), one of the 
Western States, lies between 41 and 45 degrees 
north latitude, and 104 and 112 degrees west 
longitude. Area, 97,914 square miles, 320 of 
which are water. 

Land surface. Wyoming is a mountain state, 
lying in the Rocky Mountain region. It is one vast 
plateau with a general elevation of 4,000 to 7,000 
feet, with numerous irregular mountain ranges 
rising to elevations of 

'90to 11,000 feet. These are included in the 
Continental Divide which crosses the state from 
the northwest corner to the middle of the southern 
boundary. These mountain ranges break up the 
state into a number of irregular plains. The famed 
Yellowstone National Park is in the northwest 
corner. The highest point in the state is Fremont 
Peak, 13,790 feet, and several others exceed 
13,000 feet. The principal rivers are the Platte, 
draining the southeastern part, the waters reaching 
the Missouri and Mississippi Rivers and the Gulf 
of Mexico; the Green in the southwest .flowing 
into the Colorado and the Gulf of California; the 
Snake in the northwest, which is tributary to the 
Columbia, reaching the Pacific Ocean; the 
Yellowstone and Cheyenne in the north and 
northeast, with numerous tributaries all of which 
reach the Missouri. 

Soils. These change rapidly from the mountains 
to the plains. Near the mountains, in many areas, 
are gravelly soils, shading off.to light, sandy ones; 
in other sections, heavy clay or gumbo soils are 
encountered. In the southwest is an arid, alkali 
region known as the Red Desert, suitable, for the 
most part, only for grazing. Along the water 
courses there is more humus usually, and 
irrigation brings good returns, even on the mesas. 
The mesa soils are mostly sandy or gravelly 
loams. Along the eastern edge of the Rockies, the 
soils are usually light loam, and respond well to 
dry-farming. 

Climate. This is generally healthful on 



account of the dryness of the atmosphere, though 
subject to great extremes of temperature between 
day and night. The highest recorded temperature is 
110 degrees, the lowest, 51 degrees below zero. 
The average annual temperature of the state is 
about 44 degrees, ■ though different stations show 
average temperatures ranging from 32 degrees to 
50.9 degrees. The rainfall is light, but varies widely 
in different sections, ranging from 5 inches or less 
in the Red Desert to 12 to 20 inches in the 
northeast, with still higher rainfall in the 
mountains. The snowfall is usually not heavy 
except in the mountains, and the heavy snowfalls 
there furnish abundance of water for irrigation. The 
climate is such that the native grasses cure on the 
range and can be grazed generally during the 
winter. The southwestern part is not subject to 
severe storms, but the region east of the mountains 
is in the storm track from the northwest, and is 
subject to cold waves and severe storms, though 
these are usually of short duration. In some 
sections, frosts are liable to occur during any 
month, but in others a frost- free season of 120 days 
is expected. 

Opportunities. Considerable public land suitable 
for agriculture is still open to homestead entry. 
Land offices are located at Buffalo, Lander, 
Douglas and Cheyenne. There are a number of 
large irrigation projects both private and under the 
Federal Government, which together have 
hundreds of thousands of acres not yet taken. Some 
of these are open either for sale or rent, or the land 
may be leased for small payments with the 
privilege of buying. Irrigation ditches extend to the 
various sections. Information about irrigated lands 
may be obtained from the Reclamation Service, 
Department of the Interior, Washington, D. C. 

Products and industries. Probably Wyoming is 
the least developed agriculturally of any state. 
Irrigation is necessary for the pro- 
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ducfcion of most crops, and grazing has been the 
chief agricultural industry. The leading grain is 
oats, which exceeds in value any other cereal. 
Wheat ranks next. Hay and forage exceed in value 
any of the grains. Vegetables and fruits are little 
grown except for home use or local markets. 
Livestock is the great source of income for the 
rancher. Sheep are far in the lead of all other 
animals in number and value. Cattle and horses 
come next. Leading minerals are coal, oil and 
copper. Manufacturing has been little developed, 
main lines being lumber and timber products, and 
flour and grist-mill products. 

Transportation and markets. Railway 
communication is confined mostly to the 
transcontinental lines. River transportation is 
unimportant. 

History. Fur traders visited this region before the 
middle of the eighteenth century, but it was not till 
1824 that the region of the Green and Sweetwater 
Rivers was explored by William Ashley, of the 
North American Fur Company, with a band of 300 
men. John Colter, the first American visitor, spent 
the winter of 1806-7 on Pryor's Peak, and dis- 
covered Shoshone Lake and the Yellowstone 
country. Captain Bonneville and General Fremont, 
in 1832 and 1842 respectively, were the first 
explorers whose discoveries were recorded at 
length. The first white settlement was at the present 
site of Fort Laramie in 1834. There had been no 
permanent settlement and little development prior 
to 1867, but the discovery of coal and gold and the 
completion of the Union Pacific Railroad, en- 
couraged immigration. The Territory of Wyoming 
was organized July 25, 1868, from portions of Utah, 
Dakota and Idaho territories, and it became a state 
July 10, 1890. The early history of the territory was 
marked by serious and prolonged troubles with the 
Indians. The Yellowstone Park was set aside by 
Congress in 1872 as a public reservation. The state 
constitution, adopted in 1869, contained a clause 
permitting woman suffrage which was a 
continuation of a territorial law. 

Agricultural organization. College of Agriculture 
and Experiment Station (parts _ of the State 
University); and_ Cooperative Demonstration 
Work, Laramie. Commissioner of Public Lands, and 
Wyoming Farm Board, which has charge of a series 
of farms over the state, Cheyenne. The State Fair is 
held annually at Douglas. Information relative to 
agriculture and stock raising may be obtained from 
the Director of the Agricultural Experiment Station, 
Laramie. 

The Director of the Experiment Station reports 
that a very rapid increase in agriculture has been 
made in the last 10 years. Sheep raising has 
increased rapidly, while cattle raising has decreased 
slightly, due to the public lands being cut up by the 
entry of homesteaders. Sugar-beet factories have 



been located at Sheridan and Lovell, and other 
factories have been projected, but for the most part, 
the agriculture of the state has been mainly along 
the lines of alfalfa and grain growing. It is the first 
aim of the settlers to grow cash crops, and such 
extensive agriculture as beet growing is not usually 
satisfactory until after the land has been worked for 
several years for other crops. New settlers always 
aim to get their land into alfalfa, provided it is 
under irrigation, as_ quickly as possible, for the 
lands of the arid region are usually lacking in 
humus and nitrogen, while other plant foods are 
present in abundance. The alfalfa roots and the 
green plants, when plowed under, make up this 
deficiency, and prepare the land for other crops. 

Statistics 

1. Farms and Farm Property, 1920 and 1910 

Population 194,402; 145,965 

City 57,348 (29.5%); 43,221 (29.6%) 

Country 137,054 (70.5%); 102.744 (70.4%) 

Number of farmers 15,748; 10,987 

White 15,579 (98.9%); 10.922 (99.4%) 

Non-white 169 (1.1%); 65 (.6%) 

Land area, acres 

f^iwuwi 

Acres in farms 11,809,351; 8,543,010 

Acres farm land improved 2,102,005; 1,256,160 

Average acres per 

farm 749.8 (133 impr.); 777.6(114.3 impr.) 

Farm land artificially 

drained, acres 35,654 (1.7% impr. farm land) 

Farm land needing 

drainage, acres 69,066 (.6% all farm land) Farms by size, 

number: 

Up to 19 acres 196; 420 

20 " 49 " 399; 338 

50 " 99 " 994; 645 

100 " 174 " 2,551; 3,816 

175 " 499 " 6,011; 3,629 

Over 500 " 5,597; 2,139 

Value all farm property $334,410,590; $167,189,081 

Per cent increase in ten years 100; 147.8 

Value farm land $120,947,494; $88,908,276 

"buildings $23,800,631; 9,007,001 

"implements $11,777,949; $3,668,294 

" livestock $87,884,516; $65,605,510 

Av. value all property per farm $21,235; $15,217 

" " land and buildings per acre $19.88; $11.46 

Number farms run by 

owners 13,403 (86.3%); 9,779(89%) 

Number farms run by 

tenants 1,968 (12.5%); 897 (8.2%) 

Per cent owned farms unmortgaged 50.9 79. 9 

Per cent farms reporting automobiles 39.2; telephones 28.3 

2. Crop Acreages, Yields, Values, 1919 and 1909 

Value all farm crops $30,270,630; $9,903,071 

" " cereals $5,412,775; $2,744,502 

Corn, acreage 38,575; 9,268 

production (bu.) 388,512; 176,354 

10-yr. av. yield per acre 22.4 bu. 

Wheat, acres 181,420; 41,968 

production (bu.) 1,445,227; 738,698 

10-yr. av. yield per acre 23.2 bu. 

Oats, acres 58,622; 124,035 

production (bu.) 1,006,552; 3,361,425 

10-yr. av. yield per acre 35.9 bu. 

Rye, acres 41,879; 1,516 

production (bu.) 192,532; 20,479 

10-yr. av. yield per acre 17 bu. 

Barley, acres 7,970; . 8,56/ 

production (bu.) 115,624; 189,057 

10-yr. av. yield per acre 32.4 bu. 

Hay and forage, acres 832,482; 585,386 

production (tons) 907,287; 853,515 

value $20,612,504; $6,079,923 
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Potatoes, white, acres 11,791; 8,333 

production (bu.) 851,253; 932,162 

10-yr. av. yield per acre 122 bu. 

Sugar beets, acres 9,935; 1,181 

production (tons) 96,994; 13,234 

Small fruits, acres 87; 106 

production (quarts). .. . 50,824; 96,883 

Strawberries, acres 39; 24 

production, (quarts). .. . 27,061; 20,895 

Vegetables, acres 582; value $2,727,416; $856,639 

Apples, production (bu.) 29,999; 17,836 

Pears, production (bu.) 64; 16 

Peaches, production (bu.) 4; 5 

Plums and prunes (bu.) 3,091; 659 

Grapes, production (lbs.) 12; 159 

Forest products, value $156,837; $104,259 

Nurseries: 8 acres in 4 establishments; receipts $1,025 

Greenhouses: sq. ft. under glass 43,056 

" receipts $21,217 



3. Livestock, 1920 and 1910 

Number farms reporting 

livestock 14,622; pure breds 2,655 

Value all livestock on farms . . . .$87,884,5 16; $65,605,510 

Horses, number 198,295; 156,062 

value $11,281,294; $12,426,838 

Mules, number 3,415; 2,045 

value $342,241; $248,572 

All cattle, number 875,433; 767,427 

value $50,012,404; $22,697,387 

Beef cattle, number 817,241; 

Dairy cattle, number 58,192; 32,699 



Sheep, number.... 

value... 
Goats, number.... 

value 

Swine, number... 

value 

Poultry, number.. 

value 

Bees, number of hives.. 



1,859,775; 5397,161 
..524,250,274; $29,666,228 
1,511 
59,341; 
72,233 
$1,174,580; 
646,357 
$634,793; 
13,968 



2,739 
$16,128 
33,947 
$301,716 
341,050 
$194,078 
4*596 
$10,234,548 

$539,423 
$761,924 
$8*16,576 
$16,725 
6,453,634 
1,192,122 
2,070,799 



Livestock, products value $14,004,109 

Value all dairy products $2,143,020; 

" eggs and chickens $2,021,979; 

" wool and mohair. $9,574,466; 

honey and wax $264,644; 

Milk produced (gals.) 14,542,841; 

Butter made (lbs.) 1,422,822; 

Eggs produced (dozens) 3,165,743 ; 

4. Irrigation, 1920 and 1910 

Acres in irrigated projects 2,56-4,668; 2,224,298 

" of projects irrigable 1,831,039; 1,639,510 

" " " irrigated 1,207,982; 1,133,302 

" irrigated land open to settlement 197,326 

Capital invested in projects. .. .$34,326,328; $17,700,980 

Average investment, per acre $18.75; $10.80 

Estimated final cost $51,500,288; $20,425,890 

Average cost per acre $20.08; $9.18 

Average cost maintenance and operation, •' 

per acre $1.04; $0.86 

Acres of crops on irrigated land. 509,945 

Value of crops on irrigated land $15,683,997 

Av. value crops on irrigated land, per acre (1919), $38.76 
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. J A IG378. .Oats are clearly a crop for temperate to cool climates. In Europe they represent an important source of men of Agncu 
1 lure.) A r ®rea A es A use*s as feed for livestock, particularly horses. (1916 Yearbook, U. S. Depart- 
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Act creating II. S. Department of Agriculture, 97; 
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Adolescence in children, 251 Advertising farm 
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Agencies of rock decay and soil formation, 342 

contract sales 55 Agents. Cleansing. 226_ 



work in, 283; Seasonal character of, 112; U. S. 
Department of, Act creating, 97; What is good, 113 
Air, Fresh, for baby, 249; importance of, 292 Air, 
Pure, necessary for health, 331 Air in the Soil, 348 
Accessories, Women's, 215 Alabama, Description 
of, 427 Algae, 391 Algal fungi, 392 
Aluminum, too much is hurtful, 380 Alteration of 
dress patterns, 218 American International 
Congress of Farm Women, 327; Society of Equity 
of North America, 327 Americans and music, 321 
Amherst Movement, The, 327 Ammonia, Sulphate 
of, 369 Amortization table for $1,000 loan, 46 
Amount of food necessary, 182 Ambsphere, Height 
of the, 361 Analysis, Chemical, of soils, 367 
Angles, How used, 414 Animal diseases due to 
improper food, 382 Animal Industry, Bureau of, 97 
Animals, Act to prevent cruelty to, 107; as soil 
formers, 342; chemistry of, 380; crossing, 399; 
grading, 399; muscle cells of, 381; physical well 
being of young, 350; simpler in composition than 
plants, 380 Antidotes for poisons, 239 Ants, black 
and red, trapping, 230; white, exterminating, 231 
Apple barrel, Act to establish standard, 107 Apples, 
Drying. 7.09 Area of irregular field. How to find. 
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Baby, Bathing the, 245; care at birth, 245; 
care of bottles for, 247; Clothing for, 248; 
Feeding the, 245,246; Fresh air for the, 249; 
learning to sit up, 248; Making milk safe 
for, 246; standing and walking, 249; second 
summer of, 248; talking, 249; Weaning the, 
246; Weight and development of the, 248 
Back stitching, 220 

Backward child, The, 250 

Bacteria as soil formers, 343; Controlling 
growth of, 233; what they are, 233, 391 
Baking powder biscuits, 187 

Baking powders, 186, 386 

Baking soda and sour milk, 186 
Band, Village, 321 

Bank, Borrowing from a, 413 
Banker, Farmer and, 41 

Banks, Federal land, 109; joint stock, 110 
Barometer signs may be misleading, 359 
Barrel, Act to fix standard fruit, 107; Act to 
standardize lime, 107 

Basement laundry for farm house, 172 
Basic slag, 372 

Basket, Clothes, 228 

Baskets, Act to fix standard Climax, 107 
Basting stitches, 219 

Bathing the baby, 245; the sick, 236 
Bathroom of farm house, 151 
Baths, Bran, for skin eruptions, 239 
Beans as food, 184; Drying, 206 
Bed bugs, Exterminating, 230 

Bed coverings, 211 
Bed for invalid, Making the, 236, 237 
Bed springs, 211 
Beds and bedding, 210 
Bedding livestock, 352 
Bedroom, the sleeping center, 175 
Bedrooms of farm house, 151 
Bedsteads, 210 
Beef juice, 192 
Beetle, Carpet, The, 229 
Benefits of cooperation, 62 
Beverages, 197; Iced, 201 
Bins in kitchen, 150. 
Biological Survey, Bureau of, 98 
Bird Law, Migratory, 105 
Birth, Care of baby at, 245 
Biscuit making, 187 
Blanching in canning, 204 
Blanket stitch, 220, 226 
Bleeding, Treatment for, 238 
Blood, Dried, 369 
Bluing, Best form of, 227 
Board, Federal Horticultural, 99; Insec- 
ticide and Fungicide, 99 
Boiler, Copper-bottom, 228 
Bonds, Farm loan, 110; Farmers should buy 
Government, 47 

Book review in community [library, 317 
Book shelves for sitting room, 174 
Books and magazines for farm people, 313; 
for community Hbrary, 315; in the farm 
house, 148 

Bordeaux mixture, 385 
Borrowing from a bank, 413 
Botanical language, 389 
Botany, What it is, 387 
Bottles, Care of nursing, 247 
Bouillon, 192 



Bound and faced placket, 221 
Boys' and girls' club work, 264, 265, 287; 
leadership and organization in, 266, 267; 
extension work, 287; organizations on the 
farm, 263 

Boy's creed, The country, 256 
Boys' clubs, 324; fights, 262; pig clubs, 265 
Bran baths for skin eruptions, 239 
Bread, Com meal and wheat, 186; long- 
process, 185; short-process, 185; shorts, 185; 
whole-wheat, 185 
Bread flour, 199; mixer, 185 
Breadstuffs, 184 
Broker, The, 59 
Breakfast foods, 184 
Breakfast, Outline for, 183 
Breed? What is a, 396 
Breeders' Association, Harmony Shorthorn, 
132 

Breeding, 395; Business of, 401; Characters 
in, 400; Correlated qualities in, 396; Lav,- of 
results in, 400; Objective of, 396; Practical 
difficulties in, 399 
Breeding record, 35 
Brickwork, Estimating, 423 
Brushes for the farm house, 1 73 
Bubonic Plague, Cause of, 333 
Buffalo moth, The, 229 
Budget in farm home, 166 
Building problems, 422 
Buildings on farmstead, Inside plans of, 13; 
location of, 12; rat-proof, 232; school, 306 
Burns, Treatment for, 238 
Bureau of Animal Industry, 97; of Biological 
Survey, 98; of Chemistry, 98; of Crop Esti- 
mates, 98; of Entomology, 98; of Markets, 
98; of Plant Industry, 97; of soils, 98; 
Weather, 97 
Bushels in a pile of apples, potatoes, etc., 421 
Business asset, The neighborhood as a, 127 
Business of breeding, 401; of fanning, 3; 
system in, 5 
Businesslike way, Farming in a, 5 
Buttonhole stitch, 222 
Buttonholes, Making, 222 
Buttons, Sevang on, 222 
Buyer, Wholesale carlot, 60 
Buying, A plan for, 176 
Buying and selling cooperatively, 23, 130 
Buying household supplies, 21 1 
Cabbage, Dpdng, 209 
Cabinets, Kitchen, 154 

Cake failure, Causes of, 200; icing, 200; mak- 
ing, 198, 199 
Calf problems, 422 
California, Description of, 433 
Campaigns, Educational, 334 
Candies, Classes of, 201, 202 
Candy maldng, Principles of, 201 
Cahners, Ten rules for, 204 
Canning poultry, 205; Special points in, 204; 

Time table for, 205 
Capillary action of fluids, 340; water, 344 
Carbohydrates, 182 
Carbolic acid, 243 
Carbonate of lime, 370 
Carbonic acid necessary to vegetable life, 

361 

Capital, Distribution of, 10; Farm, 10 



.5347 



Care of food, The, 234; of the coat of livestock, 
351; of the floor, 173; of the sick, 234 Carpet 
beetle, The, 229 Carpet for room, Estimating, 420 
Carpet sweeper, The, 174 Carpeting, Papering and, 
420 Cart, The tea, 175 Cash account farm record, 
27 Cash record, Distributed, 28 Cash rentals, 73 
Cattle problems, 422 Cellar of farm house, 151 
Cells, Muscle, of animals, 381 Cellulose, 183 Chain 
stitch, The, 225 Chairs for sitting room, 174 Change 
for the farm woman, 177,178 Change, Making, 411 
Changes in Educational ideas and methods, 271 
Characters, Dominant and recessive, 400 
Chautauqua system, The, 289 Cliautauquas and 
motion pictures, 313 Cheap labor means poverty, 
114; should be exposed, 45 Cheese as food, 183 _ 
Chemical analysis of soils, 367 Chemical elements, 
Combinations of, 366; 

in earth's crust, 367; needed by plants, 367 
Chemistry, Bureau of, 98 Chemistry, Language of, 
365; of animals, 380; cider and vinegar, 385; of 
plants, The, 374; of soaps and sodas, 386; of some 
common things, 383; of the soil, 366; Symbols in, 
365; The science of, 362; what it has done for the 
dairy cow, 382; what it is, 362 Chiggers, Treatment 
for, 231 Child, Balancing work with rest for the, 
257; grows older, As the, 255; is no longer a baby, 
care when, 249; on the farm, the, 244; Poet's age of 
the, 251; School life of the, 249; The backward, 
250; training the whole, 254; Value of home 
training of, 256; What the farm home should do for 
the, 253; Wonder world of the, 255 Child industry, 
257 

Children, Adolescence in, 25 1 ; Affection of, 258; 
Contracts with, 257; Gangspiritin, 251; help, Let 
the, 254; Honesty of, 257; moral forces in, 251; 
Physical defects of, 249; should own property, 253; 
Stages in moral development of, 250; Teaching 
them to be healthy and good, 245; Work as well -as 
play for, 252 Children's ability for leadership, 261; 
comradeship, 261; parties, 261; play, 262; reading, 
262; rooms, 261; spending money, 261; spirit of 
helpfulness, 261 Chills, Treatment for, 237 China 
table ware, 212 Chloride of lime, 240 Chlorophyll, 
375 • 

Chlorinated soda, 243 Chocolate making, 198 
Chorals, Effect of singing, 322 Christmas trees and 
carols, Community, 314 Church and Sunday school 
systems of cooperation, 81 Church, The, 132; as a 
community builder, The, 301; of the bamlet, 303; 
of the open 



country, 303; of the pioneer, 301; of the small 
city, The, 304; village, The, 304; what it needs 
from the community, 303; what it ought to mean to 
a community, 30 1 Church organizations must help, 
National, 304 Churches, Four types of, 303; 
Proposed remedies for weak, 304 Cider, Chemistry 
of, 385 Circle, A, What it is, 414 Civil War, 
Farming conditions after, 39 Classification of 
foods, 182; of plants, 388, 390 Cleaner, Vacuum, 
173 Cleaning farm home, 173; silver, 175 
Cleanliness, Personal, 234, 

Cleansing agents, 226 Clean-up day, A farm, 130 
Climate, The, 359, 402 Closet, Farm medicine, 243 
Cloth, Tests for, 214 

Clothes basket, 228; line, 228; moth, The, 229; 
pins, 228; rack, 228; Starching, 227; wringer, 
228 Clothing, Cotton, 213; for the baby, 248; for 
the farm family, 213; for Infants, 217; linen, 213; 
Need of suitable, 292; Silk, 213; Wool, 
213 

Clouds, Different kinds of, 3 57 Club, Home 
economics, 178;The woman's, 178 Club project, 
Boys' and girls', 287 Club work, 298; an American 
type of Education, 288; its results, 264,265 Clubs, 
Boys', 324; Boys'and girls', 263; Farm 
•women's, 324; Farmers', 324; Girls', 325; 

young peoples', 325 Coal, Amount of, in a bin, 
420 Cocoa, Making, 198 Cockroaches, 
Exterminating, 230 Coffee, Making, 197 "Cold 
dip" in canning, 204 Cold, Heat and, 340 
Colleges, Agricultural, and experiment stations, 
280; Methods of teaching in, 281, 282; Work of 
the, 282; what they have done, 283 Colorado, 
Description of, 436 Colors in Embroidery, 224 
Combination stitch, 220 Combinations of Chemical 
elements, 366 Commercial fertilizers, 372, 373 
Commission merchant, 59 Community activities 
for recreation and betterment, 308; builder, The 
church as a, 301; The school as a, 305; The fair as 
a, 328 Community Christmas trees and carols, 314; 

church, The, 301; cooperation' informal, 83 
Community development, Organizations for rural, 
324 Community, The farm, 300 Community health 
and sanitation, 330 Community house, The, 302 
Community library, The, 3 14; Arrangement and 
equipment of, 315; Attracting readers to, 316; 
Books for, 315, 316; Librarian for, 315; Magazine 
binders for, 316; Oral book review in, 317; 
Reference books for, 316; Remember the children 
in the, 316; The story hour in the, 317 Community 
music, 321, 323; plays and pageants, 313; pride, 
130; swimming hole, 309 
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Community singing in Connecticut, 322; 

Kansas a leader in, 322 Community, What 
church should mean to, 301 Commission 
merchant, The, 59 Compound numbers, 412 
Compulsory, legal cooperation, 80 Comradeship, 
Children's, 261 Conduction, Heat, 353 Cone, How 
to find volume of, 417 Connecticut, Community 
singing in, 322; 

description of, 438 Congress, Dry farming, 
327 Consigning farm products, 53 
Consolidated school, The, 272 Consolidated 
schools, District and, 271 Consommf, 192 
Construction, Laws relating to rural, 108 
Construction of garments, 219 Container 
legislation, 50 Contract sales, 55 
Contracts forfarm labor, 19;with children, 257 
Corn, 375; estimating amount of, in bin, 421; 
cubic inches in bushel of, 42 1 ; that won the 
championship, The, 288 Cornmeal and wheat 
bread, 186 Convalescent's diet, 240 Convection, 
353 

Convention between Great Britain and U. S. 

to protect migratory birds, 105 
Convulsions, Treatment of baby for, 237 
Cooker,- Fireless, 170 

Cookery, Egg, 195; Meat, 187; Vegetable, 194 
Cooking feeds, 350; steaks, 188 Cooking range, 
Fireless, 169 Cooperate, How farmers can, 93 
Cooperation and our road system, 84; Benefits of, 
62; Compulsory legal, 80; in family life, 158; in 
farming, 80; in farm production, 88,89; informal 
community, 83; Strength in, 134; Systems of 
church and Sunday school, 81; what it does, 84 
Cooperative associations, Management of, 94; 
Buying and selling, 130; Creamery, 87; elevators, 
90; Farm insurance, 92; Laundry, 89; organization, 
60; organization should not be rushed, 93; 
organizations for Special purposes, 82; 
purchasingassociations, 91,92; purchasing of 
household supplies, 92. Cooperative Union of 
America, Farmers' Educational and, 326 
Correlated qualities in breeding, 396 Cotton 
clothing, 213; croppers, lease with, 77; 

fibers, 226; underwear, 215 Couching stitch, 
226 Country and city working together, 135 
Country boy's creed, The, 256 Country girl's 
creed, The, 258 Country, Good times in the, 308; 
Church of the open, 303 Country's greatest asset 
is its people, 269 County agent, 178; What he 
does, 286; in •agricultural extension work, 286 
County fair associations, 327; library and its aim, 
The, 318; school leaders, 275; Touring one's own, 
310 Courses of study in high school, 278; in land- 
grant colleges, 28 1 Cow, What chemistry has done 
for the dairy, 382 



Creamery, Cooperative, 87 Creams, Ice, 201 
Credit, How to get and use, 124; for land, 71; 

rules for using farm, 125 Creed, The country 
boy's, 256; The country girl's, 258; The farmer's, 4 
Crop Estimates, Bureau of, 98; growing, Single, 9; 
record, 35 Crop yields, Theoretical and actual, 42 
Crops in bulk, Estimating, 42 1 ; labor required to 
produce field, 17; Plant food removed by, 379 
Croquettes, Meat, 191 Crossing animals, 399 Cross 
stitch, The, 225 Cube, How to find volume of, 417 
Cubic measure, 423 

Cultivation, When to encourage intensive, 117 

Cultural education, 298 

Cupboards, Kitchen, 150, 170 

Cup and towels, Careless use of, 295 

Custard salad dressing, 195 

Custards, 197 

Cutting buttonholes, 222; garments, 219 Cyclones 
and anti-cyclones, 355 Cylinder, How to find 
volume of, 417 Daily program of farm work, 22 
Dairy farm, Program of work on, 22 Dairy 
problems, 421, 422 Darning stitches, 225; 
stockings and tears, 223 Dates, Finding time 
between, 412 Decay of rocks, 405 Decimal 
fractions, 412 Decreasing soil water, 347 
Delaware, Description of, 440 Density of earth, 
404 Design in embroidery, 224 Desserts, Frozen, 
200 Dicotyledons, 394 Diets for invalids, 240 
Difficulties, Some of the farmer's, 41 Digestion 
and elimination in invalids, 235 Dining room. 
Farm house, 149, 175 Dinner, Outline for, 183 
Dinners, "Get-together," 314 Directing farm labor, 
21 Discharges from nose and throat, 333 Disease, 
Flies responsible for, 295; Hookworm, 333; 
Preventive measures for, 295 Disease germs, 
Destroying, 234, 240 Diseases, Act to control 
livestock, 101; due to improper food, Animal, 382; 
how they spread, 237; How to prevent communi- 
cable, 331; How to prevent non-contagious, 333; 
Sexual, 333 Disinfecting washable articles, 243 
Dislocation, Treatment for, 239 Disposition of 
products, 11 Distillation of water, 341 District and 
consolidated schools, 271 Diversified farming, 9 
Dividends in land banks, Reserves and, 110 
Division of Publications, 99 
Division of shipments unwise, 54 
Double-entry system of records, 30 
Dough, Air and steam in, 186; Yeast for, 186 
Drainage, 347, 420 
Drain, Fall per 100 feet, 421 
Draperies, Farm home, 145, 174 
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Dress form, Homemade, 218 
Dress, Making a working, 216; Mending a, 
216 

Dress patterns, Alteration of, 218 
Dried blood, 369; fish, 369 
Drinking water should be pure, 295 
Drowning, First aid in, 238 
Drugs are dangerous, Many, 237 
Dry-farming Congress, 327 
Drying fruits, 209, 210; vegetables, 205, 208, 
209 

Dry measure, 423 

Dumb waiter in kitchen, 154, 171 

Earn, Learning to, 295 

Earth, Density of, 404; Effect of glacier on surface 
of, 408; Structure of, 403; Temperature of, 403 
Earth's crust, Chemical elements in, 367; 

Movement of, 404 
Earthquakes, 404 
Ecology, Plant, 395 

Economic characteristics of agriculture, 111 
Economics, Home, 289; Rural, 111. 
Educational and Cooperative Union of America, 
Farmers', 326 Educational campaigns, 334; ideas 
and methods, changes in, 271; legislation for the 
farmer, 99; value of pig club work, 264 Education, 
Club work an American type of, 288; Cultural, 298; 
in agriculture, Higher, 280; in high schools, 
Agricultural, 276; Physical, 291; Social, 297; Value 
to the farmer of, 268; Vocational, 100, 295 Effects 
of ignorance of chemistry, 383 Efficiency, Plans for 
human, 269 Egg cookery, 195; record, 31 Eggs as 
food, 183; for cake making, 199; Fried, 196; 
Poached, 196; Soft- and hard- cooked, 196 
Elements, Chemical, and their symbols, 365; 

how they aid plants, 378 Elements of perfect 
housekeeping, 166; of matter, 365 Elevators, 
Cooperative, 90 Embroidery colors, designs, etc., 
224 Energy value of feeds, 350 Entomology, 
Bureau of, 98 Entrance to the farm house, The, 142 
Epilepsy, Treatment for, 237 Equipment, 
Laundering, 227; Sewing, 218 Equity, American 
Society of, of North America, 327 
Equivalents, Table of, 423,424 Eras, Geological, 
408 

Erosion of rock, 405; of soil by water, 342 
Estimating coal and wood, 420 Evaporation, 34 1 
Events, Geological, 408 Exchange labor, 79 
Execution of farm plans, 7 Exercise for livestock, 
351; necessary for children, 292 
Experiment stations, Land-grant colleges and, 280 
Express shipments, 57 

Extension Act, Smith-Lever, 284; legislation for the 
farmer, 100; schools and farmers' institutes, 289; 
teaching in agriculture, 283; work in agriculture, 
Scope of, 283, 290 



Exterminating fleas, 231; mice, 231; rats, 232; 

white ants, 231 Eyelets, Making, 223 Fabrics, 
Laundering household, 226 Factors in successful 
farming, Essential, 6; 

Limiting, 368 Fainting, Treatment for, 238 Fair 
associations, County, 327 Fairs, Agricultural, 328; 
and other neighborhood activities, 134; as 
community builders, 328; Good and bad, 328; 
Indirect Influences of, 329 

Fallowing to conserve soil water, 347 Fall plowing 
to conserve soil water, 347 Family, The farm, 157; 
Clothing the, 213; Feeding the, 181; Recreation for 
the, 159; The automobile for the, 160; Vacations for 
the, 160 

Family habits, 177; in the farm home, 166 Family 
life, Cooperation in, 158; Systematic 
management in, 158 "Fancy" markets, 68; 
sewing, 224 Farm, Advantages of a middle sized, 
120; as a wonderful kindergarten, The, 253; 
Boys' and girls' organizations on the, 263; Field 
plans of the, 13; Labor required for a 160-acre, 
17; Linking up school and, 307; Preserving foods 
on the, 204; Program of work on a diversified, , 
22; Size of the, 7; Tendency toward a medium- 
sized, 42; The child on the, 244; Woman's life on 
the, 45 Farm agent, County, 178; boy and girl, 
Education for the, 267; business, Planning the, 7; 
capital, 10; clean-up day, A, 130; community has 
done, What one, 136; community, The, 300; 
credit, Rules for using, 125, 126; fertility, 
Maintaining, 15; fields, Shape of, 14; size of, 13; 
furnishings, 210 Farm home, The 140; Basement 
laundry, for, 172; Bathroom of, 151; Bedrooms 
of, 151; Books in, 148; Cellar of, 151; Cleaning 
the, 173; Dining room of, 149, 175; Draperies in 
145, 174; Disposal of waste in, 173; Entrance to 
the, 142; Hall of the, 143; Hall colors in, 144; 
Fences about, 143; Fireplace in, 148; Floors of, 
144, 146; Friday in the, 167; Furniture of, 146; 
Inside the, 143; Kitchen of, 149,153; Lawn 
about, 142; Lighting, 148, 174; Living room of, 
144; Milk room of, 150; Monday in the, 167; 
Open fire in, 174; Ornaments in, 147; Parlor of, 
148; Paths about, 143; Pictures for, 147; 174, 
Plan for the week in, 166; Porch of, 143; Rugs 
in, 146; Saturday in, 167; Shades in, 145; Stairs 
of the, 144; Sunday in the, 166; The old order in, 
271; Thursday in the, 167; Tuesday in the, 167; 
Vestibule of the, 143; Wednesday in the, 167; 
what it should do for the child, 252 Farmhouse, 
Help in the, 161; The outside of the, 140 
Farm housekeeping, System in, 165 Farm 
insurance, Cooperative, 92 Farm inventory, 26 
Farm Kitchen, Water in the, 169 Farm labor, 
Contracts for, 19; Directing, 21; exchange, 79; 
Hired, 18; Kinds of, 18; Machinery in saving, 21; 
Management of. 18; piece work, Payment for, 19; 
requirements, Planning, 16; Reward for, 19; should 
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be exposed, Cheap, 45;Transient, 79; Wages for, 
19 

Farm layout, Planning the, 1 1 Farm lease, Form of 
cash, 75, 76; of longterm, 72; should cover, 
Somethings a, 75 Farm Loan Act, Federal, 45, 108; 
association membership, 109; associations, 
National, 109; Board, Work of Federal, 108; bonds, 
110 Farm Management, Office of, 99 Farm 
marketing, 22 Farm name, The, 129 Farm owner 
and hired manager, 78 Farm ownership, 
Advantages of, 69, 70 Farm owners, tenants and 
employees, Relations between, 69 Farm plan, 6; 
Execution of, 7, 18; for livestock, 15 
Farm production, Cooperation in, 88, 89 Farm 
products, Advertising, 63; Agency contract sales 
of, 55; Auctions of, Shipping point, 56; Broker 
of, 59; Consigning, 53; container legislation, 50; 
Express shipments of, 57; Fancy markets for, 
68; Grading and packing, 50; Grading and 
standardizing, 121, 122; The jobber of, 60; 
Market preferences for, 65, 67; Market price 
quotations for, 63; Marketing, 120; Methods of 
selling, 53; Municipal markets for, 57; Parcel 
post shipments of, 57; Posters and stickers for 
advertising, 64; The retailer of, 60; Sale contract 
for, 55; Sales of, in transit, 56; Selling, 23, 24; 
Selling on grade or reputation, 121; Selling, on 
inspection, 120; Standard of, must be 
maintained, 61; Wholesale carlot buyer of, 60 
Farm profits, Sharing, 79 Farm purchasing, 22 
Farm records, 7; Double-entry system for, 30; 
Essential, 26; Supplementary, 26, 30; Why and 
how to keep, 25 Farm rentals, Cash, 73 Farm 
renting, 72 Farm ratation plans, 14 Farm supplies, 
Cooperative buying of, 23; 

Individual buying of, 23 Farm tenancy, Forms 
of, 72 Farm woman, The, 164; Change for, 178; 

Hobbies for, 179; Music for, 180 Farm Women, 
American International Congress of, 327 Farm 
Women's Clubs, 324 Farm work, Assignment of, 
20; Daily program of, 22; getting it done, 20 
Farmer and banker, 41; and farming statistics, 40; 
and his money, 38; and his surplus, 47; and 
insurance, 47; and the hired man, 79; and the law, 
96; Educational legislation for the, 99; Extension 
legislation for the, 100; Financial legislation for 
the, 108; Financing the, 123; Laws directly 
affecting the, 101; Laws indirectly affecting the, 
106; Marketing information for the, 65; Regulatory 
legislation affecting the, 101; Science and the, 335; 
Value of education to the, 268 
Farmer-owner, The, 118 
Farmers' associations fail, Why many, 61; 

Financing, 62 
Fanners' Clubs, 324 



Farmer's Creed, The, 4; difficulties, Some of the, 
41; handicaps, The, 43 

Farmers' Educational and Cooperative Union of 
America, 326 Farmers' institutes, Extension 
schools and, 289 

Farmers' institute specialist, 289 Farmers, How 
they can cooperate, 93; How they can get and use 
library privileges, 320; lack organization, 43; 
Land ownership on part of, 69; not alive to their 
privileges, 319; should buy Government bonds, 
47; should economize on scarcest factor, 117 
Farming, Business of, 3; Cooperation in, 80; 
Diversified, 9; Essential factors in successful, 6; 
Sciences in, 387; System in, 6; The types of, 8 
Farming facts and opportunities in the U. S., 425 
Farming in a businesslike way, 5; on shares, 73; 
statistics, The farmer and, 40 Farmstead, The, 1 1 , 
12, 13 Fasteners, Sewing on snap, 223 Fat for 
bread, 185; in cake making, 199; 
substitutes, 184 Fats, 182, 183 Faults in earth's 
crust, 404 Feather stitch, The, 225 Feathers, 
Renovating ostrich, 228 Federal Farm Loan Act, 
45,108; Horticultural Board, 99; land banks, 109; 
road act, 108 Feed, Animal diseases due to 
improper, 382: Energy values of 100 pounds of, 
351; How often to, 350; Supplies for livestock, 16 
Feeding after infancy, 247; the baby, 245; 
the farm family, 181 Feeding places for livestock, 
Handy, 351 Feeding, Physics of, 349; record, 35; 
threshing; 

crews and extra help, 163 Feeds, Cooking, 350; 
Energy value of, 350; 

Soaking, 349 Fences about the farm home, 143 
Ferns, 393 

Fertility, Plans for maintenance of, 15 Fertilizers, 

What they are, 420; Commercial, 372 373 

Fever, Typhoid, 332; Reducing a, 239 Fibers, 

Kinds of, 226 Field plans of farm, 13 

Fields, How to find areas of irregular, 417; 

shape of, 14; size of, 13 Financial legislation for 

the farmer, 108 Financing farm associations, 62; 

the farmer, 123 

Fireless cooker, The, 170 

Fireless cooking range, The, 169 

Fireplace in the farm home, The, 148 

Fish, Dried, 369 

Flannel hem, The, 221 

Flat irons, 228 

Flaxseed fomentation, 239 

Fleas, Exterminating, 23 1 

Flies as germ carriers, 295, 332 

Floor, Care of the, 173 

Flooring, Estimating, 422 

Floors of farm home, 144,146; of kitchen, 149 

Florida, Description of, 442 

Flour bin in kitchen, 171 

Flour for bread, 185,199; pastry, 199 



538 



Flowers for hats, Renovating, 228 Fluids, Capillary 
action of, 340; Surface tension of, 340; Mechanics 
of, 340 F. 0. B. selling and its limitations, 54 
Fomentation, Flaxseed, 239; Mustard, 239; 

for inflammation, 239 Fondant candy, 202 First 
aid in drowning, 238 Food and Drugs Act, 106 
Food, Amount of, necessary, 182; Beans as, 184; 
Care of, 234; Cheese as, 183; Eggs as, 183; for the 
sick, 240; Functions of, 182; Lard as, 184; Milk as, 
183; Need of proper, 292; Need of pure, 331; Nuts 
as, 184; Oleomargarine as, 184; Peas as, 184 Food 
products, Act for conservation and control of, 106; 
substitutes, Suggestions about, 183; supply 
suggestions, 210; values in school, Why we need to 
study, 292 Foods, Breakfast, 184; Classification of, 
182; on the farm, Preserving, 204; Preparation of, 
184; 

Force, what it is, 338 Forecasts, Weather, 355, 357 

Forest Service, 97 Form, Homemade dress, 218 

Formaldehyde fumigation, 243 Form of cash lease, 

75, 76 Forms of tenancy, 72 

Fractions, Common, 411; Decimal, 412; How to 

divide by* 412 Framing pictures, 147 

French knot stitch, The, 225; salad dressing, 194; 

seam, 220 Fresh air for livestock, 351 Freezing ice 

cream, 201 Freezing, Treatment for, 238 Friday in 

the farm home, 1 67 Fried eggs, 1 96 

Friends and good times, Good, 314 Frost damage 

on low ground, 359; protection by fires, 359 Frozen 

desserts, 200 Fruit auction, The, 57; Abuse of, 58 

Fruit Growing, 9; drying, 205 Fruits necessary to 

diet, 184 Fudge candy,202 

Fumigating room after sickness, 243 Fumigation, 

formaldehyde, 243; sulphur, 243 

Functions of food, 1 82 Fundamental operations in 

arithmetic, 410 Funds available for agricultural 

extension work, 285 Fungi, 392 

Fungicide Board, Insecticide and, 99 Furnishing, 

Household, 210 Furniture of farm home, 146; for 

sitting-room, 174 

Future of the district school, The, 275 Gang spirit 
in children, 251 Gardening, Vegetable, 8 Garments, 
Construction of, 219; Methods of fastening, 222; 
Women's outer, 215 Gases, Plants injured by, 379 
Geography, Plant, 395 

Geology, what it is, 402; Eras and events in, 408 
Georgia, Description of, 444 



Germ carriers, Flies as, 332 Germs, Destroying 
disease, 240 "Get-together" dinners, 314 Girl's 
creed, The country, 258 Girls' clubs, 325 
Glacial epoch, The, 408; soils, 409 Glaciers, 
Agricultural effects of, 408 Goulash, Hungarian, 
191 Government bonds, Farmers should buy, 47 
Grading and packing farm products, 50; and 
standardizing farm products, 121; animals, 399 
Grain farming on half system, 74 Grain Standards 
Act, The, 107 Grange, How to establish a, 326; 
Grange, The, 325; organization and history, 326 
Granges, Pomona, 326; State, 326 Gravitational 
water, 344 Gregory King's law, 39 Grinder in 
kitchen, Meat, 171 Gypsum, 372 
Habits, Family, 177; Labor-saving, 159 Hailstorms 
and low pressure areas, 355 Half-share system of 
renting land, 74 Hall of farm home, 143 Hamlet, 
The church of the, 303 Handicaps, The farmer's, 
43 Hanging pictures, 148 Hartford Movement, The, 
327 Hatch Act, The, 100 Hats, Renovating, 228 
Hay, Cubic feet in a ton of, 421; in loft, Estimating 
tons of, 421 Headaches and sleeplessness, 
Treatment for, 237 

Health and sanitation, Community, 330; laws, 
Common-sense, 331; officers, 334; Pure air 
necessary for, 331; Pure and abundant water 
necessary to, 331 Heat and cold, 340; conduction, 
353; is transferred, How, 353; Measurement of, 
341; of the soil, The, 348; Radiation of, 353 Height 
of tree, Estimating, 418 Help in the country, 
Keeping, 162; in the farm house, 161; Plans for 
keeping, 163 Hem, Types of, 221 
Hemmed fell seam, 221; patch, The, 223; 

placket, The, 221 Hemming, 221 Herbarium, 
394 Hiccoughs, Treatment for, 238 Higher 
education in agriculture, 280 Hired farm labor, 18 
Hired help, Problem of, 161 Hired managers and 
workmen, 78 Hired man, The, 162; giving him his 
due, 16*3; 

The farmer and the, 79 History of boys' and 
girls' extension work, 287 
Hog problems, 422 

Hobbies as sources of pin money, 181; for the farm 
woman, 1 79 Hobby, Developing and maintaining a, 
178; 

The joy of a, 179 Hog wallow, 
Concrete, 352 Home economics, 
289 Home economics club, The, 
178 Home, The farm, 140 



Home furnishings, Making and mending, 212 
Home planning, Practical suggestions for, 152 
Home -project method of teaching agriculture, 277 
Home sewing, A few hints for, 215, 216 Home 
training to child, Value of, 256 Honesty of 
children, 257 Hooks and eyes, Sewing on, 22 
Hook worm disease, 333 Horticultural Board, 
Federal, 99 House, The community, 302 House the 
centre, Make the, 141 House, Use plants to soften 
the lines of, 141 Household fabrics, Laundering, 
226; furnishings, their choice and care, 210; 
hygiene, 233; linens, 211; pests, 228; supplies, 
Buying, 92, 211 Housekeeping easier, Making, 
168 Housekeeping, ;farm, System in, 165 How to 
borrow money, 110; get and use credit, 124 Human 
efficiency, Plans for, 269 Humidity, Indications of, 
357 Hungarian goulash, 191 Husbandry, Patrons 
of, 325 Hygiene, Household, 233; of women's 
dress, 
214 

Hygroscopic water, 344 
Ice as a soil former, 342 
Ice creams, 201 Iced 
beverages, 201 Ices, 200 

Icing for cake, 200 Identification of plants, 388 
Idaho, Description of, 446 Igneous rocks, 407 
Illinois, Description of, 449 Illness, What to do in, 
334 Importance of relaxation and change, 177 
Improvement of soil structure, 343 Improvement, 
Rural conditions call for, 48 Inbreeding, 401 
Indiana, Description of, 451 Indigestion, 
Treatment for, 238 Individual buying of supplies, 
23 Industry, Child, 257 Infancy, Feeding after, 247 
Infants' clothing, 217 Inflammation, Fomentations 
for, 239 Influences of fairs, Indirect, 329 
Inoculation, Soil, 369 Insecticide and Fungicide 
Board, 99 Insecticides Act of 1910, 102 Insect 
poisons, 385 Institute specialist, Farmers', 289 
Institutes, Extension schools arid farmers', 289 
Insurance, The farmer and, 47 Intensive 
cultivation, When to encourage,117 Interest, what 
it is, 413 Inventory, Farm, what it is and how to 
take it, 26 

Investigational legislation concerning agriculture, 
100 Iowa, Description of, 453 Ironing board, 1.72, 
228 Iron in soil, 378 Iron rust, 384 
Iron, Self-heating, for farm home, 172 
Jobber, The, 60 



Joint planes, 404 Joint stock banks, 110 
Kansas a leader in community singing, 322; 

Description of, 455 Kentucky, Description of, 
457 Key to plants, Using, 388, 389 Kindergarten, 
The farm as a, 253 Kinds of churches, 303; of farm 
labor, 18; of rock, 407 

Kitchen bins, 150, 171; cabinets, 154; cupboards, 
150, 170;. dumb waiter, 154, 171; knives, 171; 
oftfarm home, 149, 153; meat grinder, 171; range, 
150, 169; sink, 153; spoons, 171; stool, 172; the 
labor centre, 168; utensils and wares, 172; 
Ventilation in the, 150; Walls and floors of the, 
149; Water in the, 169 Labor centre, The kitchen as 
the, 168 Labor, Cheap, means poverty, 114; should 
be exposed, 45 Labor, Exchange, 79 

Labor, farm, Contracts for, 19; Directing, 21; 

Hired, 18; Kinds of, 18; Machinery in saving, 21; 

Management of, 18; Piece work payment for, 19; 

Reward for, 19; Wages for, 19 Labor records, 32 
Labor required for livestock annually, 17; for 160- 

acre farm, 17; to produce field crops, 17 b 
Labor requirements on farm, Planning, 16 Labor- 
saving devices with animals, 352; 

habits, 1 59 Labor supply, 1 1 Labor, Transient, 
79 Lacey Act, The, 101 Land acquired by savings, 
71 Land Banks, Federal, 109 Land-and-stock share 
system of renting land, 74 

Land by gift and inheritance, Obtaining, 71 Land, 
Free, 71 

Land-grant colleges and experiment stations, 280; 

Courses of study in, 281; Purpose of the, 281 
Land lease and partnership contract, 77, 78 Land, 
Means of acquiring, 7 1 Land measure, 420 
Land ownership on part of farmers, 69 Land- 
owning and farming classes, 114 Land, rented, 
Cotton croppers on, 75; Tobacco croppers on, 75 
Land, renting, Systems of, 73, 74, 75 Land tenure, 
117, 118, 119 Landlord-and-tenant system, 118 
Landlordism, Absentee, 119 Language, Botanical, 
389; of chemistry, 365 Lard as food, 184 
Laundering equipment, 227; household fabrics, 

226 

Laundry, Basement, for farm home, 1 72 Laundry, 
Cooperative, 89 Lawn about farm home, 142 Law, 
Gregory King's, 39; Migratory bird, 105; of 
diminishing return, 114; The farmer and the, 96; of 
results inbreeding, 400 Laws directly affecting the 
farmer, 101; indirectly affecting the farmer, 106; of 
storms. 355; relating to rural construction, 108 



Leadership and organization of boys' and girls' 
clubs, 260, 267 Learning to make most of ourselves, 
298; to earn, 295 

Lease and partnership contract, 77, 78 Lease, Form 
of cash, 75, 76; Long-term, 72; should cover, Some 
things a, 85; with cotton croppers, 77 Legislation, 
Container, 50; for the farmer, Educational, 99; 
Extension, 100; Financial, 108; Regulatory, 101; in 
behalf of agriculture, 97; Investigational, 
concerning agriculture, 100 Legumes and nitrogen, 
369 Lemonade, 201 

Lever, The, 339; Examples of, 423 Library, 
Librarian for, 314; Room for building for, 314 
Library, County and its aim, 318; extension, Rural, 
317; public, 178; movement, Origin of modern 
public, 317 Library privileges, Farmers not alive to 
their, 319; How farmers can get and use, 320 
Lichens, 392 

Lighting the farm home, 148, 174 Lightning 
protection for wire fences, 359 Lightning rods, 
Object of, 358; Putting up, 359 Lightning, what it 
is, 358 Lime, what it is, 370; Carbonate of, 370; 
Chloride of, 240; improves soil structure, 344; in 
plants, 378; Phosphate of, 371; Sulphate of, 372 
Lime-sulphur spray, 384 Limiting factors in soil 
fertility, 368 Line, Clothes, 228 
Linen clothing, 213; fibers, 226; underwear, 
215 

Linens, Household, 211; Buying vs. making at 
home, 211 Liquid for bread making, 185; for cake 
making, 199; measure, 420, 423 Liverworts, 392, 
393 

Livestock, Bedding, 352; breeding, Neighborhood 
work in, 131; Care of the coat of, 351; diseases, Act 
for control of, 101; Exercise for, 351; Feed supplies 
for, 16; Fresh air for, 351; Handy feeding places for, 
351; Labor required annually for, 17; Labor-saving, 
devices with, 352; Manurial waste from, 352; 
Physics of care of, 349, 351; Plans for, on farm, 15; 
raising, 10; Shade for, 351; shelter for, 16; shipping 
associations, 90; Sunshine for, 351; Ventilation for, 
352; watering, 350 Living center of farm home, 
166, 173 Living room of farm home, 144 Loan Act, 
Federal Farm, 45; bonds, Farm, 110; 

Amortization table for $1000, 46 Local rural 
associations, 324; weather signs, 355 
Log, Estimating lumber in, 419; How to find largest 
squared piece from, 419 Long or linear measure, 
423 Louisiana, Description of, 459 Lumber, How to 
find board feet in, 419; in log, How to find amount 
of, Estimating, 419; measure, 419 Lunch, Outline 
for, 183 Machinery in saving farm labor, 21 
Machine, what is, 338 Maine- Description of, 461 



Making and mending house furnishings, 212 
Making change, 411; housekeeping easier, 168; the 
most of oneself, 299 Malaria is communicable, 333 
Malleability of matter, 338 Management of farm 
labor, 18; of cooperative associations, 94 Managers 
and workmen, Hired, 78 Manual arts, 297 
Manurial waste from livestock, 352 Maps, Daily 
weather, 355 Market preferences, 65, 66, 67; price 
quotations, 63 

Marketing, Farm, 22; Cooperative organizations 
for, 60; information for the farmer, 65; of farm 
products, 120; Principles of successful 49 
Markets, Bureau of, 98; "Fancy," 68; Municipal, 
57 

"Marginal product," The, 115, 116 Maryland, 
Description of, 463 Massachusetts, Description of, 
465 Mass, what it is, 338 
Matter, Elements of, 365; Properties of, 338; 

what it is, 337 Mattresses, 211 
Mayonnaise salad dressing, 194 Meals, Planning; 
182; Serving, 202, 203 Means of acquiring land, 71 
Measure, Cubic, 423; Dry, 423; Land, 420; Liquid, 
420, 423; Long or linear, 423; Lumber, 419; 
Square, 423; Surveyors', 423 Measurement of heat, 
341; of mass, 338; of matter, 338; Practical, 418 
Measures, Rules and, 418 Meat cookery, 187; 
croquettes, 191; grinder, 171; Inspection Act, 106; 
Object of cooking, 188; Points to remember about, 
191; problems, 421, 422; soups, 191; Substitutes 
for, 183 

Mechanics of fluids, 340; of solids, 338 Medicine 
closet, The, 243 Medicines for sick, 235 
Mending home furnishings, 212; Stitches used in, 
223 Mensuration or measuring, 414 Metamorphic 
rocks, 407 Method of consolidating schools, 273 
Methods of fastening garments, 222; of sale, 53; of 
teaching in agricultural colleges, 282 Mice, 
Exterminating, 23 1 Michigan, Description of, 468 
Middleman, The, 58 Migratory Bird Law, 105 
Millinery materials, Renovating, 228 Milk as food, 
183; or cream soups, 192; production, why it 
decreases, 382; record, 31; room for farm home, 
150; safe for baby, making the 246; testing, 383 
Mineral salts, 182, 183 Minnesota, Description of, 
470 Mississippi, Description of, 472 Missouri, 
Description of, 474 Mixture, Bordeaux, 385 
Modern education for the farm boy and girl, 267 
Molecules, 365 

Monday in the farm home, 1 67 

Money, Farmer and his, 38; for agricultural 



extension work, how spent, 28.5; How to 
borrow, 110; in banks, 39; in circulation, 39; what 
it may be borrowed for, 110 Monocotyledons, 394 
Montana, Description of, 476 Mop for farm home, 
The, 173 Morphology, Plant, 395 Morrill Act, The, 
99 Mosses, 392 

Moth, The buffalo, 229; The clothes, 229 

Motion pictures, Chautauquas and, 313 

Mulches to conserve soil water, 347 

Multiplication, 411 

Municipal markets, 57 

Muscle cells of animals, 381 

Music, Americans and, 321; community, 321; 

for the farm woman, 180 Mustard fomentation, 
239 Name, The farm, 129 Names, Neighborhood, 
130; plant, 389 Naming of plants, 388 Napery or 
French hem, 221 National and state organizations 
without local units, 327; church organizations must 
help, 304; farm loan associations, 109; 
organizations with local units, 325 Nature a great 
teacher, 255 Nature study, Agriculture as, 274 
Nebraska, Description of, 478 Necessity for proper 
food, 292 Neighborhood activities, 134, 310; 
Advantages of, 131; as a business asset, 127; 
movements, 134; names, 130; porch, A, 310; The 
new, 128; The old, 127; What makes a good, 128; 
What one, did, 136; work in livestock breeding, 
131; in seed growing, 131; Profit through, 129 
Nevada, Description of, 480 New Hampshire, 
Description of, 483 New Jersey, Description of, 
485 New Mexico, Description of, 487 New York, 
Description of, 489 Nitrate of soda, 368, 371 
Nitrogen, 361, 368;' fixation in soil, 348; in plants, 
378; Legumes and, 369 Non-crystallized candies, 
202 Normal schools teaching agriculture, 279 
North Carolina, Description of, 492 North Dakota, 
Description of, 494 Nose and throat, Discharges 
from, 333 Nose bleed, Checking, 238 Note, 
Promissory, 413 Numbers, Compound, 412 Nurse 
and her patient, The, 236 Nuts as food, 184 
Objective in breeding, Defining the, 396 Office 
instead of parlor, 148 Office of Farm Management, 
99; of Public Roads and Engineering, 98 Offices, 
Health, 334 Ohio, Description of, 496 Oklahoma, 
Description of, 498 Okra, Canning, 209 
Oleomargarine Act, 1 06 Oleomargarine as food, 
184 Omelets, 196 
Oregon, Description of, 500 
Organic matter conserves soil water, 347 
Organization and history of Grange, 326; 



cooperative, 60; farmers lack, 43; should not be 
rushed, 93 Organizations, Cooperative, 82; for 
rural community development, 324; for social and 
general betterment, 81; National and state, without 
local units, 327; National, with local units, 325 
Origin of the consolidation school movement, 
273 

Ornaments in farm home, 147 

Outer garments, 215 

Outline stitch, The, 225 

Outside of the farmhouse, The, 140 

Oven for cake making, 200 

Overcasting buttonholes, 222; stitch, 220 

Overhand patch, The, 223 

Overhanding stitch, 220 

Oxygen an important element, 361 

Paddocks on farmstead, 13 

Pageants and community plays, 313 

Paint, Surface covered by 1 gallon of, 423 

Papering and carpeting, 420 

Parcel-post shipments, 57 

Parent-teacher associations, 325 

Parlor of farm home, 148 

Parties, Children's, 261 

Pasteurizing milk for baby, 246 

Pastor who loved boys, A, 309 

Pastry flour, 199 

Patch, The hemmed, 223; The overhand, 223 

Paths about farm home, 143 

Patient, The nurse and her, 236 

Patterns, Altering dress, 218 

Patrons of Husbandry, 325 

Peaches, Drying, 210 

Peas as food, 1 84; Drying, 209 

Pears, Drying, 209 

Pennsylvania, Description of, 502 

Pergola, The, 142 

Percentage, 412 

Per cent of a number, To find, 412 Periods of 
geology, 408 Pests, Household, 228 Phosphate of 
lime, 371 Phosphate, Rock, 372 Phosphorus, 368, 
371; in plants, 378 Physical defects of children, 
249; education, 291; well being of young animals, 
350 Physics of care and management of livestock, 
349, 351; of feeding, 349; of the soil, 342; the 
science of, 337; what it is, 337 Pictures for the 
fannhome, 147,174; framing, 147; hanging, 148 
Pig club as example of boys' organizations, 264; 
work, Educational value of, 264 Pink eye, Cause 
of, 333 Pioneer's church, The, 301 Plackets, 221 
Plague, Cause of bubonic, 333 Plain hemming, 
221 Plan for buying, A, 176; the farm, 6 Planning 
for the seasons, 167; labor requirements on farm, 
16; meals,. 182; the farm business, 7; the farm 
layout, 1 1 ; the farmstead, 1 1 
Plans, Execution of farm, 18; for farm livestock, 
15; for keeping-help, 163; for maintenance of 
fertility, 15; rotation, 14 Plant classification, 390; 
ecology, 395; geog- 
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raphy, 395; Industry, Bureau of, 97; morphology, 
395; names, 389; Quarantine Act, The, 102 Plant 
food, How roots take it up, 377; removed by 
crops, 379 Plants, Acid is a food for certain, 379; 
Chemical elements needed by, 367; Chemistry 
of, 374; Classification of, 388; form soil, 342; 
Fungous, 392; Higher, 393; How the elements 
aid, 378; Identification of, 388; improve soil 
structure, 344; injured by gases, 379; Iron in, 
378; Key to kinds of, 388, 389; Lime in, 378; 
Naming of, 388; Nitrogen in, 378; Phosphorus 
in, 378; Potassium, 378; Seed-bearing, 393; used 
to soften lines of house, 141; Uses of, 395 
Plateaus, 405 

Play, Children's, 262; Pay in, 313 Playroom 

instead of parlor, 148 Plowing, Fall, to 

conserve soil water, 347 Poached eggs, 196 

Poison ivy or oak, Remedies for, 239 

Poisoning rats, 232; Treatment for, 239 

Poisons, Antidotes for, 239; Insect, 385 

Pomona Granges, 326 

Porch, A neighborhood, 310; of farm home, 143 
Porosity of matter, 338 
Posters and stickers in advertising, 64 
Potash, 372 

Potassium in plants, 378 Potato soup, 192; 

substitutes, 1 84 Potatoes, Cubic inches in a bushel 

of, 421 Poultices, 239 Poultry, Canning, 205 

Powders, Baking, 186, 386 Practical difficulties in 

breeding, 399; measurements, 418; suggestions for 

home. planning, 152 Preacher needed, The kind of, 

302 Premium for good school work, 275 

Preparation of foods, The, 1 84 Preventive measures 

for disease, 295 Preserving foods on the farm, 204 

Pride, Community, 130 Principles of candy making, 

201; of sue- '• cessful marketing of farm products, 

49 Prism, Volume of a, 417 Private schools giving 

secondary agriculture, 279 

Problem of hired help, 161 

Problems, Soil, 420 

Produce, Weights of, 423 

Product, The marginal, 115,116 

Product per man vs. product per acre, 113 

Products, Disposition of, 1 1 

Profit through neighborhood work, 129 

Profits, Sharing farm, 79 

Promissory note, 413 

Properties of matter, Some, 338 

Proteins, 182 

Publications, Division of, 99 Public, library, 178 
Pulley, What it is, 338 Pulse of the sick, 235 
Purchasing associations, Cooperative, 91, 92 
Purchasing, Farm, 22 Pure air necessary for health, 
331 Purpose of 'the land-grant colleges, 281 



Pyramid, Volume of, 417 Quadrilaterals, What they 
are, 417 Quinces, Drying, 209 Quotations, Market 
price, 63 Radicals, Atom, 366 Radiation, Heat, 353 
Rafters, 423 

Range, The fireless cooking, 169; the kitchen; 

150,169 "Rain making" a fake, 359 Rain, 
Meaning of, 358; what causes, 357 Rainfall in July 
increases corn yield, 359 Rate work for farm labor, 
19 Ration, Bulk in the livestock, 350 Rat-proof 
buildings, 232 Rats, Exterminating, ;i32 Readers, 
Attracting and interesting them in community 
library, 316 Reading, Children's, 262 Recreation 
and betterment, Community activities for, 308; for 
farm family, 159 Record, Breeding, 35; Cash 
account, 27; crop, 35; distributed cash, 28; Egg, 31; 
Feeding, 35; Milk, 31 Records, Farm, 7; double- 
entry system for, 30; essential, 26; How to keep, 
25; Labor, 32; Supplementary, 26, 30 Regulatory 
legislation affecting farmers, 100 Relaxation and 
change, Importance of, 177 Remedies for weak 
churches, Some, 304 Renovating millinery 
materials, 228; silks, 228; velvets, 228; women's 
hats, 228; woolens, 228 Rentals, Cash, 73 Renting, 
Farm, 72 Reproduction, Vital secrets of, 295 
Reserves and dividends, Bank, 110 Respiration, 
Artificial, 239; of invalids,' 235 Retailer, The, 60 
Reward for farm labor, 19 Rhode Island, 
Description of, 505 River, How to estimate width 
of a, 419 Road system, Cooperation and our, 84 
Roads, 133 

Roast, Cooking a, 188,191 Rock decay and soil 
formation, 342; in relation to soil, 406 Rock 
phosphate, 372 

Rocks, Age of, 407; Decay of, 405; Erosion of, 
405; Igneous, 407; Metamorphic, 407; Stratified, 
407 Rolled hem, The, 221 Rolling decreases soil 
water, 347 Roofing, Metal, 422 Room, Fumigating, 
after sickness, 243 Rooms, Children's, 261 Roots 
take in plant food, How, 377 Rotation plans on 
farm, 14 Rugs in farm home, 146 Rules and 
measures, 418' for canners, 204; 

for serving meals, 203 
Running stitch, 220 

Rural associations, Local, 324; community 
development. Organizations for, 324; conditions, 
call for improvement, 4 8; construction, Laws 
relating to, 108; economics, 111; library 
extension, 317; school teacher, The, 272; 
schools, The new idea in, 271 Rust, Iron, 384 
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Salad dressings, 194,195 Salads, Kinds 
of, 195 Sale contract for farm products, 
55 Sales in transit, 56 Salt for bread, 
185 

Salts, Acids and, 366; mineral, 182, 183 
Sanitation, Community health and, 330; must be 
taught in school, 295; What it means, 295 Satin 
stitch, The, 225 Saturday in the farm home, 167 
Savings as a means of acquiring land, 7 1 School 
and farm, Linking up, 307; as a community 
builder, The, 305; Sanitation must be taught in, 
295; What it is and What it must do, 305; What we 
need to teach in, 299, 305; Why we need to study 
food values in, 292 School buildings, 306 School 
community, What one, did, 306 School, 
consolidated, The, 272; agriculture in, 277 
School, district, Future of the, 275 School, high, 
Agriculture in the, 276, 278; 

courses of study in the, 278 School leaders, 
County, 275 School life of child, 249 School 
movement, Origin of the Consolidation, 273 
S(hool,_singing, The old, 321 School, Some things 
worth learning in, 290 School study, Agriculture as 
a, 274 School teacher, How to get a good, 306; 

the rural, 272 School work, Premium for good, 
275 Schools, district, Agriculture in, 276; and 
consolidated, 271 Schools, high, State and county 
agricultural, 279 

Schools, Extension and farmers' institutes, 289; 
Good, 131; Intermediate agricultural, 274; 
Method of consolidating, 273; Normal, teaching 
agriculture, 279; Private, teaching secondary 
agriculture, 279; The new idea in rural, 271 
Science and the farmer, 335; of chemistry, 362; of 
physics, 337; of the weather, 353 Sciences in 
farming, 387 Scope of extension work in 
agriculture, 283 Screw, The, 339 
Scouring powders for farm home, 173 Seams, 
Kinds of, 220, 221 Seasonal character of 
agriculture, 112 Seasons, Planning for the, 167 
Secretary of Agriculture, Office of the, 97 Seed 
growing, Neighborhood work in, 131 Seed 
Importation Act, The, 105 Selling, Cooperative, 
buying and, 130; farm products, 23; on grade or 
reputation, 121; on inspection, 120 Service, The 
Forest, 97 Serving our own tables, 204; meals, 202 
Setting the table, 203 

Sewing, A few hints for home, 215; equipment, 
218; Fancy, 224; on buttons, 222; hooks and eyes, 
222; snap fasteners, 223 Sexual diseases, 333 
Shade for livestock, 351 Shades in the farm home, 
145 



Shape of fields, 14 Shaped hem, The, 221 Sharing 
profits, 79 Shelter for livestock, 16 Shingling, 
Estimating, 422 Shipments, Division of, unwise, 
54; Express, 57; Parcel post, 57 Shipping 
associations, Livestock, 90 Shipping point 
auctions, 56 Shirtwaist sleeve placket, 222 
Shorthorn Breeders' Association, Harmony 132 
Shorts bread, 185 

Sick, Bathing the, 236; Care of the, 234, 236; 
Conditions and symptoms of the, 234; Digestion 
and elimination in the, 235; Food for the, 240; 
Medicines for the, 235; Nourishment of the, 
235; Pulse of the, 235; Respiration of the, 235; 
Temperature of the, 234; Unfavorable symptoms 
in the, 235 Sickbed, The, 236; making the, 237 
Sick room, The_, 236 
Sickness, Fumigating room after, 243; its 
prevention and care, 233 Silk clothing, 213; fibers, 
226; underwear, 215 Silks, Renovating, 228 Silos, 
Size of, 421, 422 Silver, Cleaning, 175 Silver, 
Table, 212 Sink, The, kitchen, 153 Sing, Soldiers 
should, 321 Singing in Connecticut, Community, 
322: Kansas a leader in community, 322 Singing 
school, The old, 321 Sitting room is the living 
centre, The, 173 Size and arrangement of soil 
particles, 343 Size of farm, 7; of farmstead, 12; of 
fields, 13 Slag, Basic, 372 

Sleeping centre of farm home, 166 Slime molds, 
The, 391 Smith-Lever Act, 101, 284 Snap 
fasteners, Sewing on, 223 Soaking feeds, 349 
Soaps, Chemistry of, 386 Social and general 
betterment, Organizations for, 81; education, 297 
Society of Equity of North America, The 
American, 327 Soda, Chlorinated, 243; Nitrate of, 
368, 371 Sodas, Chemistry of, 386 Soil air, 348 
Soil, Air space and texture in, 348; Animals form, 
342; Bacteria form, 343; Chemistry of the, 366; 
367; Erosion of, by water, 342; formed by. 
changes in temperature, 342; formed by wind, 
342; Heat of the, 348; Ice forms, 342; Nitrogen 
fixation in, 348; Plants form, 342; Structure of, 
343, 348; Texture of 343; Tillage of, 343 Soil 
formation, Rock decay and, 342; inoculation, 369; 
particles, size and arrangement of, 343; problems, 
420 Soil structure, Improvement of, 343; Lime 
improves, 344; Plants improve, 344; Water 
changes, 344 Soil water, 344; how conserved. and 
decreased, 347; Kinds of, 344 Soils, Bureau of, 
98; Chemical analysis of, 367; Glacial, 409 
Soldiers should sing, 321 ■ 
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Solids, Expansion of, 341; mechanics of, 338 

Soups, 191, 192, 193 

Sour milk and baking soda, 186 

South Carolina, Description of, 507 

South Dakota, Description of, 509 

Spatula in kitchen, 171 

Specialist, Farmer's institute, 289 

Specialists, Work of agricultural, 289 

Spending money, Children's, 261 

Spoons in kitchen, 171 

Sprains and fractures, Treatment of, 238 

Spray, Lime-sulphur, 384 

Springs, Bed, 211 

Square measure, 423 

Square of a number, What it is, 413, 

Stairs in the farm home, 144 Standard forms of 

agricultural securities needed, 123; of output must 

be maintained, 61 

Standing and walking, Baby, 249 State and county 

agricultural high schools, 279 

State, Book for everyone in the, 3 1 8 State Granges, 

326 

States encourage music movement, Where, 322 
States of matter, 338 States Relations Service, 98 
Stationary tubs for washing, 228 Statistics, The 
Farmer and farming, 40; of Alabama, 427 ; Arizona, 
429; Arkansas, 431; California, 433; Colorado, 436; 
Connecticut, 438; Delaware, 440; Florida, 442; 
Georgia, 444; Idaho, 446; Illinois, 449; Indiana, 
451; Iowa, 453; Kansas, 455; Kentucky, 457; 
Louisiana, 459; Maine, 461; Maryland, 463; 
Massachusetts, 465; Michigan, 468; Minnesota, 
470; Mississippi, 472; Missouri, 474; Montana, 
476; Nebraska, 478; Nevada, 480; New Hampshire, 
483; New Jersey, 485; New Mexico, 487; New 
York, 489; North Carolina, 492; North Dakota, 494; 
Ohio, 496; Oklahoma, 498; Oregon, 500; 
Pennsylvania, 502; Rhode Island, 505; South 
Carolina, 507; South Dakota, 509; Tennessee, 511; 
Texas, 513; Utah, 516; Vermont, 518; Virginia, 520; 
Washington, 523; West Virginia, 525; Wisconsin, 
527; Wyoming, 530 Starch, 183,377 Starching 
clothes, 227 Steak, Cooking; 188; Swiss, 191 . 
Stimulation by bathing, 239 Stitched fell seam, 221 
Stitches, Basting, 219; Darning, 225; Embroidery, 
225; Kinds of, 219; used in mending, 223 Stocking 
darning, 223 Stock problems, 421, 422 Stonework, 
Estimating, 423 Stool, The kitchen, 172 Storms, 
Laws of, 355 Story hour in community library, 317 
Stove or range, The kitchen, 1 69 Stranding 
buttonholes, 222 Strength in cooperation, 134 
Stratified rocks, 407 

Structure of soil, 343, 348; of the earth, 403 Study 
in high school, courses of, 278; in land-grant 
colleges, 281 



Substitutes for fat, 184; for meats, 183; for 
potatoes, 184 Subtraction, What, it is, 410; Sugar, 
182; 

for bread, 185; for cake making, 199 Suit, 
Remodeling the old, 216 Sulphate of ammonia, 
369; of lime, 372 Sulphur fumigation, 243 Sunday 
in the farm home, 166 Sunshine for livestock, 351 
Sunstroke, Treatment for, 238 Supper, Outline for, 
183 Supplementary farm records, 30 Supply, The 
labor, 1 1 Surface tension of fluid, 340 Surplus, 
Farmer and his, 47 Surveyors' measure, 423 
Surveys, Agricultural, 8 Swamp, Howto find 
distance across a, 419 Sweeper, The carpet, 174 
Sweet corn, Drying, 205 Sweet potatoes, Drying, 
209 Swimming hole, A community, 309 Swiss 
steak, 191 Symbols in chemistry, 365 System, 
Chautauqua, The, 289; in business, 5; in farm 
housekeeping, 158, 165; in farming, 6 
Table, Setting the, 203 
Table ware, 212 
Table of equivalents, 423, 424 
Tables of weights and equivalents, 423 
Tailors' tack or mark stitch, 220 
Tankage, 369 

Taxation of land banks and loan associations, 110 
Tea making, 197 

Teacher, Employ a good, 296; How to get a good, 
306; The rural school, 272; what he should be and 
believe in, 305 Teaching children to be healthy and 
good, 245; extension, in agriculture, 283; Methods 
of, in agricultural colleges, 282 Tears, Darning, 223 
Tea cart, The, 175 

Teeth and hair of invalid, Care of, 236; 

importance of good, 291 Temperature, The 
earth's, 403; influenced by wind, 355; of invalid, 
234; as a soil former, 342; what it is, 341 
Tennessee:, Description of, 511 Tenure, Land, 117 
Testing milk, 383 Texas, Description of, 513 
Textile tests, 213, 214 Texture candy, 202 
Texture of soil, 343 ; and air space in soil, 348 
Things worth knowing about weather, Some, 359; 
worth learning in school, Some, 290 Three R's not 
enough education, The, 299 Throat, Discharges 
from nose and, 333 Thunderstorms, Causes of, 358; 
and low pressure areas; 355 Thursday in the farm 
home, 167 Tile, Amounts of water discharged by, 
421; 

number of acres it will drain, 420 
Tillage of soil, 343 

Toadstool poisoning, Antidote for, 239 Tobacco 
and cotton croppers, 75 Tomato soup, 192 



Tornadoes and low pressure areas, 355 Touring 
one's own county, 310 Towels, Promiscuous use 
of, 295 Troy weight, 423 Trachoma, Cause of, 333 
Training the whole child, 254 Transient labor, 79 
Transit, Sales in, 56 Trapping rats, 232 Tree, 
Estimating height of, 418, 419 Trees about the 
house, 142 Triangle, What it is, 414 Trichinosis, 
Cause of, 333 True fungi, The, 392 Tubs, for 
laundry, Stationary, 228 Tuesday in the farm home, 
167 Two-fifths system of renting land, 74 Two- 
thirds system of renting land, 75 Types of farming, 
The, 8 Types of boys' and girls' work, 287 Typhoid 
fever, 332 Unconsciousness, Treatment for, 237 
Underwear, Kinds of, 215 Unfavorable symptoms 
in invalid, 235 Union of America, The Farmers' 
Educational and Cooperative, 326 U.S. Cotton 
Futures Act, 107; Department of Agriculture, 99 
Uses of plants, 395 Utah, Description of, 516 
Utensils-and wares in Kitchen, 172 Vacations for 
farm family, 160 Vacuum cleaner, The, 173 
Valence of atoms, 366 Vapor, Water, essential for 
vegetation, 361 Value of Education to the farmer, 
268 Vegetable cookery, 194; gardening, 8 
Vegetables, Classification of, 194; drying, 205; 
how long to cook, 194; necessary to diet, 184 
Velvets, Renovating, 228 Ventilation for livestock, 
352; of kitchen, 150 Vermont, Description of, 518 
Vestibule of farm home, 143 Village band, The, 
321; church, The, 304 Vinegar, Chemistry of, 385 
Virginia, Description of, 520 Virus-Serum-Toxin 
Act, The, 105 Visibility on level plain, Distance 
of, 419 Vision 50 years hence, A, 269 Vital secrets 
of reproduction, 295 Vocational education, 295; 
An Act to provide for, 100 Volcanoes, 404, 405 
Wages for farm labor, 19 Walls of Kitchen, 149 
Warehouse Act, 107 Warming and cooling of the 
earth, 353 Washable articles, Disinfecting, 243 
Washboard, Laundry, 228 Washing, Hard water 
for, 226,227; Stationary tubs for, 228; Water 
supply for, 227 Washington (State), Description of, 
523 Waste in farm home, Disposal of, 173 Water, 
182, 183; capillary, 344; changes structure of soils, 
344; Distillation of, 341; 



Evaporation of, 341; for drinking should be 
pure, 295; for washing, hard, 226; Gravitational, 
344; Hygroscopic, 344; in the farm kitchen, 169; 
necessary to health, Pure and abundant, 331; 
Softening hard, 227 
Water, Soil, 344; Kinds of, 344; how it is 
conserved, 347; how it is decreased, 347 Water 
supply for washing, 227 Water-table, The, 407 
Water vapor essential to vegetation, 361 Water 
wears away rocks, 342 Watering livestock, 350 
Weaning the baby, 246 Weatherboarding, 
Estimating, 422 Weather Bureau, 97; Forecasts by, 
357 Weather conditions of greatest importance to 
agriculture, 359; fallacies, old-time, 357; forecasts, 
355, 357; maps, daily, 355; Science of the, 353; 
signs, local, 355 Weave of cloth, The, 214 Wedge, 
The, 339 

Wednesday in the farm home, 167 Weight and 
development of the baby, 248 Weight, Avoirdupois, 
423; Troy, 423 Weights and equivalents, Tables of, 
424 Weights of atoms, 366; of produce, 423 West 
Virginia, Description of, 525 Wheel and axle, The, 
339 White sauce salad dressing, 195 Wholesale 
carlot buyer, The, 60 Whole-wheat bread, 185 
Wind, Different kinds of, 355; forms soil, 342; 
Temperature influenced by, 355; wears away rocks, 
342; what makes it blow, 353 
Winds, Surface, 355 Wisconsin, Description of, 
537 Woman, farm, The, 164; Change for, 178; 
Hobbies for the, 179; Music for the, 180; what one 
did, 152 Woman's club, The, 178 Woman's life on 
farm is hard, 45 Women, Farm, American 
International Congress of, 327 Women's 
accessories, 215; dress, The hygiene of, 214; clubs, 
Farm, 324; underwear, 215 Wool clothing, 213; 
fibers, 226 Woolens, Renovating, 228 Work as well 
as play for children, 252 Work, Club, 298; 
extension, 290 - Work, Farm, Assignment of, 20; 
daily program of, 22; getting it done, 20 Work is 
done, How, 338 Work of agricultural colleges, 282; 
of agricultural specialists, 289; of Federal Farm 
Loan Board, 108; together, learning to, 309 Wood, 
Estimating amount of, 420 Wringer, Clothes, 228 
Wyoming, Description of, 530 Yards on farmstead, 
13 Yarns and threads, 214 Yeast for bread, 185, 
186; plants, 233 Yields, Theoretical and actual, 42 
Young people's clubs, 325 
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Advertisement of community breeding, 127 

Angiosperms, Seeds of, 294 

Area of irregular field, Getting the, 417 

Arrangement, Types of flower, 388 

Artesian wells occur, How, 406, 407 

Ash hopper on Kitchen range, 149 

Baby bunting wrap, 216 

Baby pacifier, Harmful, 246 

Baby, Weighing the, 248 

Bacteria, Types of, 391 

Bales of cotton spoiling on ground, 56 

Band, Community, 323 

Barn wired for lightning protection, 359 

Baseboard, Dust catching, 1 54 

Baseboard, Non-dust catching, 154 

Basement laundry with gasoline engine, 172 

Basting, Types of, 219 

Bay window seat of farmhouse, 145 

Bean seedling, 394 

Bedroom, Attractively furnished, 175 Bedsteads, 
Two types of, 208 Blanching vegetables in 
cheesecloth bag, 205 Book wagon as found in 
several states, 320 Books by parcel post, Farm 
home that gets, 
319 

Bottles, Nursing, Good and bad, 246 Bottles, 
Nursing, prepared, 247 Boulder, Glacial, 343 Boy 
member of canning club, 265 Boy, Farm, and his 
pig, 264 Boy poultry club member and his flock, 
266 Boy Scout camp, 266 Boy Scouts, 250 Boys 
judging a horse, 269 Boys' room, Farm, 262 Boys 
and their pigs, Two, 244 Bread making, Outfit for, 
185 Breeding, Advertisement of community, 127 
Breeding record, Livestock, 36 Breeding in the 
field, Plant, 399 Buffalo bugs, Destroying, 230 
Building, Lightning rod correctly attached to, 358 
Buildings, Attractive farm, 70 Butter put into cold 
storage in different months, 120 Button, Methods 
of sewing on, 222 Buttonhole stitches, Types of, 
222 Buttonholes, Marking position of, 221 
Buttonholes, Methods of stranding, 22 1 Cabinet, 
Built in kitchen, 154 Calories, Food materials 
supplying 100, 182 Calories, Milk products 
supplying 100, 183 Camp, Boy Scout, 266 Canned 
fruit, Pouring sirup into, 205 Canner. Simplest 
type of home, 207 Canner, Steam pressure, 204 



ILLUSTRATIONS 



Canning and preserving in washboiler, 204 
Canning outdoors, 164 Canning outfit for club 
work, 29 1 Canning club, City boy member of, 265 
Canning club member at work, 287 Can of 
vegetables, Closing vent in, 207 Cans, Hand sealer 
for, 289 Capillary action illustrated, 340 Capping 
iron, Self-heating, 207 Card, Crop record, 36 
Carload of farm products well packed, 53 Carpet 
sweeper, Good, 174 Carpets, Destroying buffalo 
bugs under, 230 Cart, tea, Homemade, 175 Cash 
account book, Farm, 28, 29 Cash record of farm, 
Distributed, 28, 29 Cattle, Forest rangers 
inspecting, 102 Cattlemen, Meeting of, 84 Cereal 
products, Foof value of some, 186 Chairs, Good 
and poor, 146 Chart showing average annual 
rainfall 360 Chart showing storm tracks, 337 
Charts showing progress of typical storm, 354 
Cheese, Composition and food value of, 195 
Chemicals, Removing stains with, 227- Child, 
Lunch boxes for the, 247 Child and her calf, Farm, 
252 Child, Cleaning ears and nose of, 245 
Childhood, Play spirit, a blessing of, 250 Children 
carried to consolidated school, 274 Children, 
Deaths of, from intestinal disease, 
248 

Children, Comparative physical defects, in city and 
country, 249 Children, The garden a good place for, 
251 Children helping on the farm, 253 Children in 
school, Physical exercises for, 254 Children, 
Nature study for, 298 Children testing seed corn, 
256 Children need mother's care, 158 Church, A 
deserted, 301 Church congregations, Chart 
showing reduction in, 302 Church, Choir marching 
into federated Texas, 306 

Church, Harmony, 135 Church, in Honey Creek, 
Wisconsin, 304 Churches, Three, in Indiana 
village, 300 Churches, in village of 40 inhabitants, 
Three, 
303 

Circle and its parts, The, 414 

City and country healthfulness compared, 330 

Clay cliffs, Erosion of, 406 

Cleaner, Vacuum, 1 73 

Clothes moths, Airing and brushing as preventives 
of, 229 Clover plant with root nodules, 369 



Club as heart of community, The, 326 Club 
meeting in the South, Farmers' demonstration, 324 
Coal range, Modern, 170 Cold storage, Butter put 
in, during different months, 120 Cold storage, 
Eggs put in, during different months, 116 
Community band of farm boys, 323 Community 
breeding and advertising, 127 Community church 
in Honey Creek, Wisconsin, 304 
Community club as heart of the community, 326 
Community health, Science and art in relation to, 
336 Community library in California, 316 
Community municipal building in Wisconsin, 3 13 
Community school building, Plan of, 307 
Composition and fuel value of meats, 187 
Composition and fuel value of milk products, 192 
Composition and fuel value of fat foods, 188 
Composition and fuel value of some vegetables, 
193 Cone, A, 418 

Consolidated school, An Idaho, 273 Consolidated 
school, Conveying children to, 274 . 
Cooker, Fireless, 149, 171 Cooker, Steam, 191 
Cooperative cartoon, 95 Cooperative concrete 
elevator, 91 Cooperative creamery, A Minnesota, 
88 Cooperative elevator, Minnesota, Farmers', 82 
Cooperative fruit packing and storage house, 87 
Cooperatively owned limestone crusher and shell 
grinder, 80 Corn on rotation test plat, 9 Corn on 
single crop test plat, 8 Corn, Children testing seed, 
256 Corn seedling, 394 Cottage, Teacher's, 296 
Cotton acreage, Map of, 435 Cotton bales spoiling 
on ground, 56 Cotton fibers, 213 Cotton gin, 
Farmers', 92 Country and city healthfulness 
compared, 330 Country school, A good, 270 
Country school and church building, Minnesota, 
307 Country school, A poor, 270 Country school, 
Interior of progressive Missouri, 275 
County agent takes books to farmers, 320 
County hospital, First taxpayers, 334 Cow, A 
farm girl and her, 283 Crate of melons, Poorly 
packed, 50 Crate of melons, Well-packed, 50 
Crate of selected fancy potatoes, 68 ' 
Crater of volcano, 404 Creamery, Cooperative, in 
Minnesota, 88 Crop-growing seasons inU. S., 
Chart showing, 356 Cube, A, 417 
Cull potatoes, Samples of, 68 
Cultivators, Laborers using hand, 5 



Cup, How to make sanitary paper drinking,297 
Cup, Individual drinking, 295 
Cutaway disc harrow, 482 
Cycle, The nitrogen, 377 
Cylinder, A, 417 

Darns in knitted materials, Types of, 222 
Decorations, Table, 160 Decorative lacework, 224 
Deserted church, A, 301 Dicotyledonous plant, 
Stem of a, 394 Disease germs are carried, How, 
292 Disease, Neglected privy a source of, 332 
Distillation apparatus, Simple, 341 Dress form, 
215,218 

Dress form, Taking bust measure on, 214 Drinking 

cup, Individual, 295 Drying fruits with electric 

fan, 206 Drying fruits and vegetables in the sun, 

206 Drying rack over kitchen range, 207 Earnings 

of different classes of workers compared, 41 

Earths' crust, Spring formed by movement of. 403 

Earthquake, Crack caused by, 404 Egg production 

by months, 115 Egg production record, 31 Eggs, 

Composition and food value of, 195 Eggs put in 

cold storage in different months, 1 1 6 

Elevator, Cooperatively owned concrete, 91 

Elevator, Farmers' Cooperative, 82 

Elevator, Farmers' metal- sheathed, 90 

Elevators, Group of competing, 83 

Embroidery stitches, 225 

Erosion of clay cliffs, 406 

Erosion, Soil, 342 

Eruption of volcano, 405 

Fair, School exhibit at, 286 

Fairs, Competition at, 128 

Family, Good times for the, 159 

Family of five, Day's food for, 183 

Farm boy and his pig, A, 264 

Farm boys' community band, 323 

Farm boys' room, A, 262 

Farm buildings, Attractive, 70 

Farm cash account book, 28, 29 

Farm cash record, Distributed, 28, 29 

Farm, Children helping on the, 253 

Farm entrance, 129, 130 

Farm family, Recreations for, 163 

Farm feed and milk record, Monthly, 3 1 

Farm feed record, Monthly, 32 ~ 

Farm girl's room, A, 261 Farm home, Bay window 

seat in, 145 Farm home, Fireplace in, 147 Farm 

home, Hall of, 143 Farm home library corner, 149 

Farm home, Living room in, 144, 146 Farm home, 

Vines and shrubbery for, 141 Farm home without 

improvement, 169 Farm home yard, Utility, 141 

Farm inventory, Pages from, 25, 26, 27 Farm labor 

record, 32, 35 Farm land devoted to different uses, 

42 Farm Loan Bank districts, Map showing. 44 

Farm machines illustrating classes of levers, 

340 

Farm, Map records for the, 10, 12,13,14 
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Farm, poorly planned, Map of, 15 Farm rotations, 
Map snowing, 19, 20 Farm, well-planned, Map of, 
16 Farm, Picnics on the, 160 Farm products, 
Loading a wholesaler's wagon with, 59 
Farm products, Containers for parcel post shipments 
of, 57 Farm products direct to customers, Selling, 
60 Farm products well packed in car, 53 Farm 
record system, Double-entry, 30 Farm, Rural mail 
delivery for the, 129 Farm table conveniently 
arranged, 204 Farm: tenantry means poor roads, 
Shortterm, 79 Farm trade marks, Good, 49 Farm 
wages compared with others, 41 Farm water supply 
polluted, 331 Farm woman "cutting loose," 178 
Farm woman, Flowers as a hobby for the, 1 80 
Farmer selling direct to customers, 60 Fanners' club 
demonstration meeting in the South, 324 
Farmers' cooperative elevator, Minnesota, 82 
Farmers' cotton gin, 92 Farmers' elevator, Metal- 
sheathed, 90 Farms, mortgaged in various states, 
Per cent of, 73 

Farms usually mean good roads, Owned, 79 Farms 

in various states, Per cents of tenant, 73 Farms, 
Neglected machinery on rented, 74 Farms, Frequent 

changes of tenants are bad for, 74 
Farms, Washday on some, 166 Farmstead, Poorly 
arranged, 18 Farmstead, Well-planned, 16 Fats, 
Composition and food value of, 188 Featherstitch, 
Types of, 225 Federal Farm Loan Bank Districts, 
Map of, 44 Federated Texas church, Choir marching 
into, 306 Feed record for farm, Monthly, 32 Fern, 
A, 393 Fibers, Textile, 213 Field, Getting area of an 
irregular, 417 Figure, Getting area of an irregular, 
417 Fireless cooker, 149,171 Fireplace in farm 
home, 147 Fish, Composition and fuel value of, 201 
Flies breed, Places where, 333 Flower arrangement, 
Types of, 388 Flower, Section of a, 393 Flowers as 
a hobby for the farm woman, 180 Food, Cheese as, 
195 Food, Eggs as, 195 
Food for family of five, One day's, 1 83 
Food materials, 100 calorie portions of, 182 
Food value of cereal products, 186 
Food value of cheese, 195 
Food value of eggs, 195 
Food value of fats, 188 
Food value offish, 201 
Food value of fruits, 197, 200 
Food value of grains, 196 
Food value of meats, 187 
Food value of milk products, 192 
Food value of nuts, 198 
Food value of sweets, 199 
Food value of vegetables, 193, 194 



Forest rangers inspecting cattle, 102 Forest service 
lookout, 95, 98 Form, Homemade dress, 218 Form, 
Taking bust measure on dress, 214 Fruit, Pouring 
sirup into canned, 205 Fruit dryer, Homemade, 206 
Fruit drying rack over kitchen range, 207 Fruit jar, 
Before and after sterilizing, 208 Fruit packing and 
storage house, Cooperative, 87 
Fruit-packing shed, Simple, 64 Fruit-shipping 
platform, Good, 62 Fruit slicer and dryer, 206 
Fruits and vegetables drying in the sun, 206 Fruits, 
Drying with electric fan, 206 Fruits, Composition 
and food value of, 197, 200 
Fruits, Types of, 390 

Fruits and vegetables, Channels of distribution for, 
59 Frustrum of cone, 418 Frustrum of pyramid, 418 
Furniture in farm house living-room, 146 Garden 
and canning club, Members of, 284 Garden for 
developing children, The, 251 Gas range, Modern, 
170 Germs, Disease, How carried, 292 Gin, 
Farmers' cotton, 92 Girl member of cow club and 
her cow, 283 Girl's room, Farm, 261 Glacial 
boulder, 343 

Grain and grain products, Distribution of, 54 Grain 
elevator, Farmers' metal-sheathed, 90 Grain 
elevator, Modern, cooperative, 9 1 Grains, 
Composition and food value of, 196 Grange hall in 
Wisconsin village, 325 Granite ledge, Weathering 
of, 405 Gymnosperms, Seeds of, 394 Hall in farm 
home, 143 Hall, Grange, in Wisconsin village, 325 
Hall, supervised by church trustees, Peoples', 
304 

Hall, Wisconsin township, 329 Harmony church, 
135 Harrow, Four-horse, spring-tooth, 21 Health, 
Science and art in relation to community, 336 
Healthfulness of city and country compared, 330 
Hemstitching, Various types of, 221, 224 Height of 
tree, Measuring, 418 Hillside, Spring formation on, 
409 Hogs from same litter, Two, 280 Home canner, 
Simplest type of, 207 Homemade dryer, 206 
Homemade ice box, 247 Hooks and eyes, Sewing 
on, 222 Horse, Boys judging a, 269 Hospital, 
Taxpayers' county, 334 House, Portable, for 
vacations, 162 House, Sod, 48 
House, Poorly kept, tenant, 7 1 House wired for 
lightning protection, Farm, 359 
Houses, on successful dairy farm, Tenant, 69 
Huckleberry shoot, 506 
Husking bee, Old-fashioned, 309 
Ice box, Homemade, 247 
Icebox showing water trap, 152 



Income, Effect of size of farm on, 7 Individual 
drinking cup, 295 Inventory, Pages from farm, 25, 
26, 27 Jack screw, The, 340 Joint planes, 404 
Kitchen a labor center, The, 168 Kitchen cabinet, 
Built-in, 154 Kitchen, Efficiency in the, 180 
Kitchen knife racks, Convenient, 171 Kitchen, 
Poorly-arranged, 152 Kitchen range and ash 
hopper, 149 Kitchen ranges, Modern, 170 Kitchen, 
Well arranged, 152, 176 Kitchen with pump, sink 
and drain pipe, 169 Kitchen work table, 150 
Kitchen work table and shelves, 172 Knife racks, 
kitchen, Convenient, 171 Knitted materials, Darns 
in, 222 Labor record, Monthly farm, 35 Lace 
work, Decorative, 224 Land devoted to different 
uses, Farm, 42 Land survey system, Rectangular, 
420 Laundry, Basement, with gasoline engine, 1 72 
Leaves of two groups of plants 394 Lever in its 
simplest form, The, 340 Levers, Three classes of, 
340 Library corner in farm house, 149 Library 
extension work, Type of farm reached by, 319 
Library in California farm community, Public, 3 1 6 
Library, Packing and shipping room of state 
extension, 3 1 8 Library carried by county agent, 
Traveling, 320 

Library reaches remote communities, Traveling, 
317 

Library in country store, Traveling, 319 
Lichen on bark, A, 392 

Lightning protection, Barn and house wired for, 
359 

Lightning rod correctly attached to building, 358 
Limestone grinder, Cooperatively owned, 80 
Livestock breeding record, 36 Livestock, 
Comfortable and contented, 350 Living room in 
farm house, Simple, 144 Lookout, Forest Service, 
96, 98 Lunch boxes for child, 247 Machinery on 
tenant farms, Neglected, 74 Mantel in farmhouse 
room, 148 Manure pile breeds flies, 333 Map of 
cotton acreage, 435 Map of diversified farm 
showing rotations, 20, 22 

Map of farm showing crop production, 13 Map of 
farm showing manuring system, 14 Map of 
Federal Farm Loan Bank districts, 44 Map of 
world acreage of oats, 532 Maps of farm before 
and after rearranging, 10, 12 
Maps of poorly and well-planned farms, 15 
Marketing direct to customers, 60 Meats, 
Composition and food value of, 1 87 Meeker 
smoothing harrow, 515 Meeting place for farm 
neighborhood, 131 Melons, poorly and well- 
packed crates of, 50 Milk brought to creamery 
during different months, 122 - 



Milk products, Composition and food value of, 192 
Milk products supplying 100 calories, 183 
Moisture, Soil, 344 

Monocotyledonous plant, Leaf and stem of a, 394 
Mopwringer, A handy, 173 Mortgaged farms in 
various states, 73 Moss plant, A, 392 Mother 
insuring child's health, 245 Moths, Airing and 
brushing clothes to prevent, 229 Mountains, 402 
Mulch conserves moisture, How a soil, 347 
Municipal building in Wisconsin, Community, 313 
Mushrooms, 392 Nature study for children, 298 
Nitrogen cycle, The, 377 Nitrogen on its travels, 
376 Nodules, Root, on white clover plant, 369 
Nursing bottles, Good and bad, 246 Nursing 
bottles, Prepared, 247 Nuts, Composition and food 
value of, 198 Oats, Map of world's acreage of, 
532; Yield of as affected by rainfall in June, 358 
Orchard planting systems, 423 Ownership for the 
child, Benefit of, 252 Packing and' storage house, 
Cooperative fruit, 87 Packing shed, Simple fruit, 
64 Papaya orchard in Hawaii, 522 Paper drinking 
cup, How to make a, 297 Parallelogram, A, 417 
Parcel post shipment of farm products, Containers 
for, 57 Pattern, skirt, Altering a, 219 Pattern, waist, 
Altering a, 218 People's hall in Honey Creek, 
Wisconsin, 304 Physical defects in country and 
city children, 
249 

Picnic on the farm, 160 Pig-club member and his 
prize winner, 264 Pig record card, 36 Pigs owned 
by boys, 244 Pine shoot showing cones, 393 
Placket, Types of, 221 Plant breeding in the field, 
399 Plant, Stems and leaves of two types of, 394 
Playground for farm neighborhood, 131 Play spirit 
a blessing of childhood, 250 Plowing, 
Unprofitable, 37 Potato crops as related to soil 
temperature, 348 

Potato handling, Poor and good methods, 61 
Potato, Native wild Colorado, 401 Potatoes, 
Average, compared with seed balls, 401 
Potatoes, cull, Samples of, 68 Potatoes, Hand- 
sorting of, at station, 1 67 Potatoes selected and 
wrapped for fancy trade, 68 Potatoes, Field-sorting 
of, 64 Prism, A, 417 

Privy, Neglected, a source of disease, 332 
Privy, Sanitary, 332 

Produce Exchange, Home office of Eastern Shore 
of Virginia, 94 Production by months, Relative 
egg, 116 



Products, Channels for distribution of grain, 
54 

Portable house for vacations, 162 Pottery, Simple, 
inexpensive, 147 Poultry club member and his 
flock, 266 Pupil, School class of one, 272 Pyramid, 
A, 418 Quadrilaterals, 417 

Rainfall in June and yield of oats, 358 Rainfall in 
U. S., Average annual, 360 Raisins are rich in iron, 
197 Rat poster of U. S. Department of Agriculture, 
231 Rat trap, Snap or guillotine, 232 Reads, What 
one rural township, 315 Record card, Crop, 36 
Record card, Pig, 36 Record, Combined feed and 
milk, 31 Record, Egg production, 31 Record, 
Monthly farm feed, 32 Record, Farm labor, 32, 35 
Record, Livestock breeding, 36 Recreations for 
farm family 163 Recreations of one rural township, 
308 Rectangle, A, 417 Refrigerator, Outside 
window, 1 53 River, Estimating the distance across 
a, 419 Roads, and good homes, Good, 133 Roads, 
have a cash value, Good, 134 Roads go with owned 
farms, Good, 79 Roads and poor homes, Poor, 133 
Roads, caused by short-term farm tenants, Poor, 79 
Rock, hard and soft, Weathering of, 405 Room, 
Farm boy's, 262 Room, Farm girl's, 261 Room, 
Outdoor sleeping, 151 Room, Sewing, 217 Root 
hair among soil particles, 348 Root nodules on 
white clover plant, 369 Rotation, Plan for 
diversified farm, 19, 20 Running stitch, How to 
hold goods in making, 
219 

Rural high school, California, 299 Rural mail 
delivery for the farm, 129 Rural municipal building, 
Stage and auditorium of, 310 Rural school, Plan of 
development campaign for, 278 
Rural township reads, What one, 315 Rural 
township, Recreations of one, 308 School basement 
improved, 277 School and church community 
building, Plan of, 307 

School building, Minnesota community, 307 School 
class of one pupil, 272 School, consolidated, An 
Idaho, 273 School, consolidated, Carrying children 
to, 

274 

School, country, A good, 270 School, country, A 
poor, 270 School, country, Interior of a progressive 
Missouri, 275 School exhibit at fair, 286 School 
interior improved, 276 School, Physical exercises 
for children in, 254 School, rural, Plan of campaign 
for development of, 278 School, rural high, 
California, 299 



Schoolhouse, Good, 132 
Schoolhouse, Poor, 132 
Schoolhouse, Sod, 267 
Schoolhouse site, Poor, 270 
Scout camp, Boy, 266 Scouts, 
Boy, 250 Sealer, Hand, for 
cans, 289 Seams, Types of, 
220 

Season, in U. S., Chart showing average crop- 
growing, 356 Seedlings of two classes of plants, 
394 Seeds of gymnosperms and angiosperms, 394 
Sewing on buttons, 222 Sewing on hooks and eyes, 
222 Sewing room, 217 Shipping platform, Good 
fruit, 62 Silk fibers, 213 Silver ware, Flat, 212 
Skirt pattern, Altering a, 219 Slicer, Fruit, 206 
Sleeping room, Outdoor, 151 Sod house, 48 Sod 
schoolhouse, 267 Soil, Compact, loses moisture, 
347 Soil erosion, 342 Soil moisture, 344 Soil 
mulch conserves moisture, 347 Soil particles, Root 
hair among, 348 Soil, Residual, how it is formed, 
406 Soil structure, 344 

Soil temperature, Potato crops as affected by, 348 
Solids, Forms of, 417,418 Song service, An 
outdoor, 322 Sorting potatoes at station by 
hand, 67 Sorting potatoes in field, 64 Soy 
beans grown for seed, 448 Sphere, A, 418 
Spring formation on hillside, 409 Spring, 
Insanitary surroundings for, 331 Spring 
protected by concrete curb, 332 Square, A, 
417 

Stains, Removing, with chemicals, 227 Steam 
cooker, 191 Stems of two classes of plants, 394 
Sterilizing fruit jars, 208 Stitch, running, How to 
hold goods in mak ing, 219 
Stitches, buttonhole, Type of, 222 Stitches, 
Embroidery, 225 Stitches, Types of permanent 
running, 220 Stones from glacial till soil, 343 
Storm charts, 337, 354 Structure, Soil, 344 Sugar 
cane harvester, Tractor, 504 Swamp, How to 
estimate distance across a, 419 
Sweeper, carpet. Good, 174 Sweeper, Combined 
carpet and vacuum, 174 Sweets, Composition and 
food value of, 199 Table and shelves, Kitchen 
work, 172 Table "cover" properly laid, 203 Table 
decorations for festivals, 160 Table, Farm, 
conveniently arranged, 204 Table, Kitchen work, 
150 Table right height, How to make, 153 Tables 
of right and wrong heights, 153 Tea cart, 
Homemade, 175 Teacher's cottage, Neat, 296 
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Tenancy and poor roads, Short-term, 79 Tenant 
farms, Machinery neglected on, 74 Tenant farms in 
various states, Per cents of 73 
Tenant house poorly kept, 71 Tenant houses on 
dairy farm, 69 Tenants, Frequent changes of, bad 
for the farm, 74 

Texas church, Choir marching into federated, 306 
Textile fibers, 213 

Thermometers, Centigrade and Fahrenheit, 
341 

Township hall, Floor plans of, 359 Township hall, 
Wisconsin, 329 Trapezoid, A, 417 Trade marks, 
Good farm, 49 Trap, Rat, 232 
Traveling library in country store, 319 Traveling 
library carried by county agent, 
320 

Tree, height of, How to estimate, 418 Triangle, 
Parts of a, 414 Triangle, Right, Ratio between 
lengths of sides of, 414 Vacuum cleaner, 173 
Vacuum sweeper, 174 

Vegetable growers' cooperative organization, _ 
Home offices of, 94 



Vegetables, Closing vent in can of, 207 Vegetables, 
Composition and food value of, 193, 194 
Vegetables, Main channels for distribution of, 59 
Vines and shrubbery for farm home, 141 Volcano, 
Crater of extinct, 404 Volcano, Eruption of, 405 
Waist pattern, Altering a, 218 Washday on some 
farms, 166 Washday with modem inventions, 167 
Waterbath eanner, 281 Water distillation apparatus, 
341 Water, Circulation of hot, 341 Water supplies, 
How polluted, 331, 334 Weathering of granite 
ledge, 405 Weathering of hard and soft rock, 405 
Wells, Artesian, How they are formed, 406,407 
Wholesalers' wagon, Loading a, 59 Window 
refrigerator, Outside, 153 Wisconsin rural 
municipal building, Stage and auditorium of, 310 
Wisconsin township hall, 329 Woman "cutting 
loose" from farm work, 178 Wool fibers, 213 Work 
table, Kitchen, 150 Wrap, Baby bunting, 216 Yard 
if neglected breeds flies, 333 Yard of farm home, 
Untidy, 142 



